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THERAPEUTIC AGENTS 

The present invention relates to a class of substituted pjridazine 
derivatives and to their use in therapy. More particularly, this invention 
is concerned with 4-phenylpyridazine amalogues. These compounds are 
ligands for GABAa receptors and are therefore useful in the therapy of 
deleterious neurological complaints. 

Receptors for the major inhibitory neurotransmitter, gamma- 
anDinobutyric acid (GABA), are divided into two main classes: (1) GABAa 
receptors, which are members of the ligand-gated ion channel superfamily; 
and (2) GABAb receptors, which may be members of the G-protein linked 
receptor superfamily. Since the first cDNAs encoding individual GABAa 
receptor subunits were cloned the number of known members of the 
mammalian family has grown to include at least six a subimits, four P 
subunits, three y subunits, one 5 subunit, one e subunit and two p 
subunits. 

Although knowledge of the diversity of the GABAa receptor gene 
family represents a huge step forward in our understa n d in g of this Ugand- 
gated ion channel, insight into the extent of subtype diversity is still at an 
early stage. It has been indicated that an a subunit, a P subxmit and a y 
subunit constitute the TTiiniTnum requirement for forming a fully 
functional GABAa receptor expressed by transiently tr^uosfecting cDNAs 
into cells. As indicated above, 8, e and p subunits also exist, but are 
present only to a minor extent in GABAa receptor populations. 

Studies of receptor size and visualisation by electron microscopy 
conclude that, like other members of the ligand-gated ion channel family, 
the native GABAa receptor exists in pentameric form. The selection of at 
least one a, one p and one y subunit fi:om a . repertoire of seventeen allows 
for the possible existence of more than 10,000 pentameric subunit 
combinations. Moreover, this calculation overlooks the additional 
permutations that would be possible if the arrangement of subunits 
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around the ion channel had no constraints (i,e. there could be 120 possible 
variants for a receptor composed of five dijBferent subunits). 

Receiptor subtype assemblies which do exist include, amongst many 
others, alp2Y2, a2PYl, a2132/3Y2, oc3Py2/3, a4p5, oc5P3y2/3, oc6Py2 and a6p5. 
Subtype assemblies containing an al subunit are present in most are^s of 
the brain and are thought to account for over 4:0% of GABAa receptors in 
the rat. Subtype assemblies containing gc2 and oc3 subunits respectively 
are thought to account for about 25% and 17% of GABAa receptors in the 
rat. Subtype assemblies contaming an oc5 subunit are expressed 
predominantly in the hippocampus and cortex and are thought to 
represent about 4% of GABAa receptors in the rat. 

A characteristic property of all known GABAa receptors is the 
presence of a number of modulatory sites, one of which is the 
benzodiazepine (BZ) binding site. The BZ binding site is the most esiplored 
of the GABAa receptor modulatory sites, and is the site through which 
anxiolytic drugs such as diazepam and temazepam exert their effect. 
Before the cloning of the GABAa receptor gene family, the benzodiazepine 
binding site was historically subdivided into two subtypes, BZl and BZ2, 
on the basis of radioligand binding studies. The BZl subtype has been 
shown to be pharmacologically equivalent to a GABAa receptor comprising 
the al subunit in combination with a p subunit and y2. This is the most 
abundant GABAa receptor subtype, and is believed to represent almost 
half of all GABAa receptors in the brain. 

Two other major populations are the a2P72 and cc3Py2/3 subtypes. 
Together these constitute approximately a further 35% of the total GABAa 
receptor repertoire. Pharmacologically this combination appears to be 
equivalent to the BZ2 subtjrpe as defined previously by radioligand 
binding, although the BZ2 subtype may also include certain cc5-containing 
subtype assemblies. The physiological role of these subtypes has hitherto 
been unclear because no sufficiently selective agonists or antagonists were 
known. 
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It is now believed that agents acting as BZ agonists at aiPY2, o2^y2 
or oc3Py2 subtypes will possess desirable anxiolj^c properties. Compounds 
which are modulators of the benzodiazepine binding site of the GABAa 
receptor by acting as BZ agonists are referred to hereinafter as "GABAa 
5 receptor agonists". The al-selective GABAa receptor agonists alpidem and 
Zolpidem are clinically prescribed as hypnotic agents, suggesting that at 
least some of the sedation associated with known anxiolytic drugs which 
act at the BZl binding site is mediated through GABAa receptors 
containing the al subunit. Accordingly, it is considered that GABAa 

10 receptor agonists which interact more favourably with the a2 and/or a3 
• subunit than with al will be effective in the treatment of anxiety with a 
reduced propensity to cause sedation. Moreover, agents which are inverse 
agonists of the cc5 subunit are likely to be beneficial in enhancing 
cognition, for example in subjects suffering from dementing conditions 

15 such as Alzheimer's disease. Also, agents which are antagonists or inverse 
agonists at al might be employed to reverse sedation or hypnosis caused 
by al agonists. 

The compounds of the present invention, being selective ligands for 
GABAa receptors, are therefore of use in the treatment and/or prevention 

20 of a variety of disorders of the central nervous system. Such disorders 
include anxiety disorders, such as panic disorder with or without 
agoraphobia, agoraphobia without history of panic disorder, a nim al and 
other phobias including social phobias, obsessive-compulsive disorder, 
stress disorders including post-traumatic and acute stress disorder, and 

25 generalized or substance-induced anxiety disorder; neuroses; convulsions; 
migraine; depressive or bipolar disorders, for example single-episode or 
recurrent major depressive disorder, dysthymic disorder, bipolar I and 
bipolar II manic disorders, and cyclothymic disorder; psychotic disorders 
including schizophrenia; neurodegeneration arising from cerebral 

30 ischemia; attention deficit hyperactivity disorder; Tourette's syndrome; 
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speech disorders, including stuttering; and disorders of dbrcadian rhythm, 
e.g. in subjects suffering from the effects of jet lag or shift work. 

Further disorders for which selective ligands for GABAA'receptors 
may be of benefit include pain and nociception; emesis, including acute, 
delayed and anticipatory emesis, in.particular emesis induced by 
chemotherapy or radiation, as well as motion sickness, and post-operative 
nausea and vomiting; eating disorders including anorexia nervosa and 
bulimia nervosa; premenstrual syndrome; muscle spasm or spasticity, e.g. 
in paraplegic patients; hearing disorders, including tinnitus and age- 
related hearing impairment; urinary incontinence; and the effects of 
substance abuse or dependency, including alcohol withdrawal. Selective 
ligands for GABAa receptors may be beneficial in enhancing cognition, for 
example in subjects suffering from dementing conditions such as 
Alzheimer's disease; and may also be effective as pre-medication prior to 
anaesthesia or minor procedures such as endoscopy, including gastric 
endoscopy. 

In addition, the compounds in accordance with the present 
invention may be useful as radioligands in assays for detecting compounds 
capable of binding to the htiman GABAa receptor. 

The present invention provides a class of pyridazine derivatives 
which possess desirable binding properties at various GABAa receptor 
sublypes. The compounds in accordance with the present invention have 
good affinity as ligands for the a2 and/or oS and/or a5 subiinit of the 
human GABAa receptor. The compounds of this invention may interact 
more favourably with the oc2 and/or oc3 subtmit than with the al subunit; 
and/or may interact more favourably with the oc5 subunit than with the al 
subunit. 

The compounds of the present invention are GABAa receptor 
subtype hgands having a binding affinity (Kd) for the oc2 and/or oc3 and/or 
a5 subxmit, as measured in the assay described hereinbelow, of 200 nM or 
less, typically of 100 nM or less, and ideally of 20 nM or less. The 
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compounds in accordance with this invention may possess at least a 2-fold, 
suitably at least a 5-fold, and advantageously at least a 10-fold, selective 
affinity for the cc2 and/or oc3 and/or oc5 subunit relative to the al subunit. 
However, compounds which are not selective in terms of their binding 
affinity for the a2 and/or cc3 and/or oc5 subunit relative to the al subunit 
are also encompassed within the scope of the present invention; such 
compounds will desirably exhibit functional selectivity in terms of zero or 
weak (positive or negative) efficacy at the al subimit and (i) a ftill or 
partial agonist profile at the a2 and/or oc3 suburdt, and/or (ii) an inverse 
agonist profile at the a5 subunit. 

The present invention provides a compoimd of formula I, or aniV- 
oxide thereof or a pharmaceutically acceptable salt thereof: 




(I) 



wherein 

represents hydrogen, halogen, Ci-e alkyl, trifluoromethyl or Ci^ 

alkoxy; 

X2 represents hydrogen or halogen; 

Z represents hydrogen, halogen, cyano, cyanomethyl, 
trifluoromethyl, nitro, hydroxy, Ci-s alkoxy, formyl, C2-6 alkoxycarbonyl, or 
an optionally substituted aryl, heteroaryl or heteroaryl(Ci-6)alkoxy group; 

represents hydrogen, hydrocarbon, a heterocyclic group, halogen, 
cyano, trifluoromethyl, nitro, -ORS -SRs -SOR^, -S02RS -SOaNR^Rb, 
-NRaRb -NRK30R^ -NR^C02R^ -CORs -COsRs -CONR^R^ or '-CRa=NORb; 
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represents hydrogen or C2-6 alkoaycarbonyi; and 
and BP independently represent hydrogen, hydrocarbon or a 
heterocyclic group. 

Where Z in the compounds of formula I above represents aryl, 
heteroaryl or heteroaryl(Ci-6)alkoxy, this group may be unsubstituted,.or 
substituted by one or more substituents. Typically, the group Z will be 
unsubstituted, or substituted by one or two substituents. Typical 
substituents on the group Z include halogen, cyano, trifluoromethyl, nitro, 
Ci-6 alkyl, hydroxy, Ci-e alkoxy, oxy, Ci-e alkylsulphonyl, amino, 
aminocarbonyl, formyl, C2-6 alkoxycarbonyl and -CRa=NOR^, wherein R* 
and Rb are as defined above. Illustrative substituents on Z include 
halogen, cyano, trifluoromethyl and Ci-e alkyl. 

For use in medicine, the salts of the compounds of formula I will be 
pharmaceutically acceptable salts. Other salts may, however, be useful in 
the preparation of the compounds according to the invention or of their 
pharmaceutically accieptable salts. Suitable pharmaceutically acceptable 
salts of the compounds of this invention include acid addition salts which 
may, for example, be formed by mixing a solution of the compound 
according to the invention with a solution of a pharmaceutically acceptable 
acid such as hydrochloric acid, sulphuric acid, methanesulphonic acid, 
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic 
acid, citric acid, tartaric acid, carbonic acid or phosphoric acid. 
Piuthermore, where the compotmds of the invention carry an acidic 
moiety, suitable pharmaceutically acceptable salts thereof may include 
alkali metal salts, e.g. sodimn or potassium salts; alkaline earth metal 
salts, e.g. calciiun or magnesium salts; and salts formed with suitable 
organic ligands, e.g. quaternary ammonium salts. 

The term 'liydrocarbon'' as used herein includes straight-chained, 
branched and cyclic groups containiag up to 18 carbon atoms, suitably up 
to 15 carbon atoms, and conveniently up to 12 carbon atoms. Suitable 
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hydrocarbon groups include Ci^ aliyl, C2-6 alkenyl, C2-6 alkynyl, C3-7 
cycloalkyl, C3.7 cycloaIkyl(Ci-6)altgrl,-indanyl, aryl and aryl(Ci^)aIkyl. 

The expression "^a. heterocycHc group** as used herein includes cyclic 
groups containing up to 18 carbon atoms and at least one heteroatom 
preferably selected from oxygen, nitrogen and sulphur. The heterocyclic 
group suitably contains up to 15 carbon atoms and conveniently up to 12 
carbon atoms, and is preferably linked through carbon. Examples of 
suitable heterocycHc groups iaclude C3-7 heterocgrcloalkyl, C3-7 
heterocycloalkenyl, C3-7 heterocycloaliyi(Ci-6)aIkyl, heteroaryl and 
heteroaryl(Ci.6)alkyl groups. 

Sxiitable alkyl groups include straight-chained and branched alkyl 
groups containing from 1 to 6 carbon atoms. Typical examples include 
methyl and ethyl groups, and straight-chained or branched propyl, butyl 
and pentyl groups. Particular aligrl groups are methyl, ethyl, Ti-propyl, 
isopropyl, isobutyl, terf-butyl and 2,2-dimethylpropyL Derived esqpressions 
such as ''Ci^ alkosy**, "Ci-e alkylamino** and "Ci-e alkylsulphonyF are to be 
construed accordingly. 

Suitable alkenyl groups include straight-chained and branched 
alkenyl groups containing from 2 to 6 carbon atoms. Typical examples 
include vinyl, allyl and dimethylallyl groups. 

Suitable alkynyl groups include straight-chained and branched 
alkynyl groups containing from 2 to 6 carbon atoms. Typical examples 
include ethynyl and propargyl groups. 

SuitalSle cycloalkyl groups include groups containing from 3 to 7 
carbon atoms. Particular cycloalkyl groups are cyclopropyl and cyclohexyL 

Typical examples of C3-7 cycloalkyl(Ci^)alkyl groups include 
cyclopropylmethyl, cyclohexylmethyl and cyclohexylethyl. 

Particular indanyl groups include indan-l-yl and indan-2-yl. 

Particular aryl groups include phenyl and naphthyl, preferably 
phenyl. 
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Particular aryl(Ci-6)alk7l groups include benzyl, phenylethyl, 
phenylpropyl and naphthylmethyl. - 

Suitable heterocycloalkyl groups include azetidinyl, pyrrolidinyl, 
piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl groups. 

A typical heterocycloalkenyl group is dihydropyrrolyl. 

Suitable heteroaryl groups include pyridinyl, quinolinyl, 
isoqxiinolinyl, pyridazihyl, pyrimidiayl, pyrazinyl, furyl, benzofuryl, 
dibenzofuryl, thienyl, benzthienyl, pyrrolyl, indolyl, pyrazolyl, indazolyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, itnidazolyl, benzimidazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl and tetrazolyl groups. 

The e3q>ression "heteroaryl(Ci.6)alkyr' as used herein includes 
fiirylmethyl, fiirylethyl, thienylmethyl, thienylethyl, pyrazolylmethyl, 
oxazolylmethyl, oxazolylethyl, thiazolylmethyl, thiazolylethyl, 
imidazolylmethyl, imidazolylethyl, oxadiazolylmethyl, oxadiazolylethyl, 
thiadiazolylmethyl, thiadiazolylethyl, triazolylmethyl, triazolylethyl, 
tetrazolylmethyl, tetrazolylethyl, pyridinylmethyl, pyridinylethyl, 
pyrimidinylmethyl, pyrazinylmethyl, quinolinylmethyl and 
isoquinoHnylmethyh 

The hydrocarbon and heterocyclic groups may in turn be optionally 
substituted by one or more groups selected from Ci-s alkyl, adamantyl, 
phenyl, halogen, Ci-e haloalkyl, Ci-e aminoaliyl, trifluoromethyl, hydroxy, 
Ci-6 alkoay, aryloay, keto, Ci^ allqrlenedioxy, nitro, cyano, carboxy, C2-6 
alkoxycarbonyl, C2-6 alkoxycarbonyl(Ci^)alkyl, C2-6 alkylcarbonyloxy, 
arylcarbonylo:^, aminocarbonyloxy, C2-6 alkylcarbonyl, aiylcarbonyl, Ci^ 
alkylthio,. Ci-e alkylsulphinyl, Ci-e alkylsulphonyl, arylsulphonyl, -NR^R^, 
-NRvCOR^, -NR^C02R^ -NRvS02R^, -CH2NRvS02R^, -NHCONRvRw, 
-CONRvRw, -SO2NRVRW and -CH2S02NRvR^, in which R^ and R^ 
independently represent hydrogen, Ci^ alkyl, aryl or aryl(Ci-6)alkyL 
The term "halogen'' as used herein includes fluorine, chlorine, 
bromine and iodine, especially fluoro or chloro. 
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Where the compoimds according to the mvention have at least one 
asynxmetric centre; they may accordingly exist as enantiomers. Where the 
compounds according to the invention possess two or more asymmetric 
centres, they may additionally exist as diastereoisomers. It is to be 
xmderstood that all such isomers and mixtures thereof in any proportion 
are encompassed within the scope of the present invention. 

Suitable values for the substituent include hydrogen, fluoro, 
chloro, methyl, trifluoromethyl and methoxy; in partictdar hydrogen or 
fluoro; and especially fluoro. 

Typical values of include hydrogen and fluoro, especially 
hydrogen. 

T5npically, Z represents an optionally substituted aryl or heteroaryl 

group. 

Selected values for the substituent Z include phenyl, pyridinyl, 
pyridazinyl, pyrimidinyl, pyrazinyl, furyl, thienyl, oxazolyl, isoxazolyl, 
thiazolyl, isothiazolyl, pyrrolyl, pyrazolyl, imidazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl and tetrazolyl, any of which groups may be 
optionally substituted by one or more substituents. 

In one favoured embodiment, Z represents an optionally substituted 
phenyl group, in particular monosubstituted or disubstituted phenyl. In 
another favoured embodiment, Z represents optionally substituted 
pjnridinyl, especially unsubstituted, monosubstituted or disubstituted 
pyridin-2-yl, pyridin-3-yl or p3nidin-4-yl. 

Examples of suitable substituents on the group Z include fluoro, 
chloro, cyano, trifluoromethyl, nitro, methyl, hydroxy, methoxy, oxy, 
methanesulphonyl, amino, aminocarbonyl, formyl, methoxycarbonyl and 
-CH=NOH. 

Examples of particular substituents on the group Z include fluoro, 
cyano, trifluoromethyl and methyl, especially fluoro or cyano. 

Detailed values of Z include cyanophenyl, (cyano)(fluoro)phenyl, 
(chloro)(cyano)phenyl, nitrophenyl, methoxyphenyl, methanesulphonyl- 



- 10 - T1569PV 

phenyl, pyridinyl, fluoro-pyridinyl, difluoro-pyridinyl, 
(aiiiino)(cHoro)pyridmyl, cyano-pyridinyl, methyl-pyridinyl, hydroxy- 
pyridinyl, methoyjr-pyridinyl, oxy-pyridinyl, aimnocarbonyl-pyiidiiiyl, 
pyridazinyl, pyrimidinyl, pyrazinyl, cyano-thienyl, aminocarbonyl-thienyl, 
formyl-thienyl, methoxycarbonyl-thienyl, tliienyl-CH=NOH, thiazolyl, 
isothiazolyl, pyrrolyl, pyrazolyl, iraidazolyl, triazolyl and methyl- 
tetrazolyl. 

Specific values of Z include hydrogen, fluoro, bromo, cyano, 
cyanomethyl,.trifluoromethyl, nitro, hydroxy, methoxy, isopropoxy, formyl, 
• methoxycarbonyl, (cyano)(fluoro)phenyl, pyridinyl, fluoro-pyridinyl, 
difluoro-pyridinyl, triazolyl, (raethyl)(trifluoromethyl)pyrazolyl-methoxy, 
methyltriazolyl-methoxy and pyridinyl-methoxy. 

Typically, Ri represents hydrocarbon, a heterocychc group, -ORs 
-NRaRb or 

Typical values of R^ include Ci-e altyl, C2-6 alkenyl, C3.7 cycloallsyl 
and aryl(Ci^)alkyl (optionally substituted by Ci-6 alkoxy). Suitably, R* 
represents methyl, ethyl, Ai-propyl,.isopropyl, allyl, cyclopropyl, cyclohexyl, 
benzyl or raethoxybenzyl. 

Typical values of R^ include hydrogen and Ci-e alkyh Suitably, R^ 
represents hydrogen or methyl, especially hydrogen. 

Suitable values of Ri include phenyl, halophenyl, dihalophenyl, Ci-e 
alkoxyphenyl, cyanophenyl, (cyano)(halo)phenyl, C3-7 heterocycloalkenyl, 
heteroaryl (optionally substituted by halo), Ci-e alkoxy, C2-6 alkenyloxy, 
aryl(Ci.6)alko:^, Ci-e alkylamino, C2.6'alkenylamino, C3-7 cycloalkylamino, 
aryl(Ci^)alkylamino (optionally substituted by Ci-e alkoxy) and C2-6 
alkoxycarbonyl. 

Individual values of Ri include phenyl, fluorophenyl, chlorophenyl, 
difluorophenyl, methoxyphenyl, cyanophenyl, (cyano)(fluoro)phenyl, 
dihydropyrrolyl, pyridinyl, fluoro-pyridinyl, pyrazinyl, furyl, thienyl, 
thiazolyl, triazolyl, methoxy, ethoxy, allyloxy, benzyloxy, methylaroino. 
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etiiylairiino, propylamino, isopropylamino/allylainino, cyclopropylamino, 
cyclohesylamino, bei^zylaiirino, methoxybeii^l-aimiio Eind etiioxycarbonyL 

In one embodiment, represents fluorophenyl (especially 2— 
fluorophenyl). 

In another embodiment, represents fluoro-pyridinyl (especially 3- 
fluorop3rridin-2-yl). 

Suitably, R^ represents hydrogen, methoxycarbonyl or 
ethoxycarbonyl. In a particular embodiment, R^ represents hydrogen. 

A particular sub-class of compounds according to the invention is 
represented by the compounds of formula IIA, and JV-oxides thereof and 
pharmaceutically acceptable salts thereof: 




Z 



(HA) 



wherein 

Z is as defined above; 

X^i represents hydrogen, fliioro, chloro, methyl, trifluoromethyl or 
methoxy; 

represents hydrogen or fluoro; and 
Rii represents phenyl, halophenyl, dihalophenyl, Ci-s alkoxyphenyl, 
cyanophenyl, (cyano)(halo)phenyl, C3-7 heterocycloalkenyl, heteroaryl 
(optionally substituted by halo), Ci^ alkoxjr, C2-6 alkenylosy, 
aryl(Ci-6)alkoxy, Ci-e alkylamino, C2-6 alkenylamino, C3-7 cycloalkylanaino, 
aryl(Ci-6)all5ylamino (optionally substituted by Ci-e alkoxy) or Czs 
alkoxycarbonyL 
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Suitable values of X^^ include hydrogen and fluoro, especially fluoro. 

In a favoured embodiment, X?^ represents hydrogen. La another 
embodiment, represents fluoro. 

Where R^^ represents heteroaryl, this group is suitably p5aidinyl, 
pyrazinyl, furyl, thienyl, thiazolyl or triazolyl. 

Individual values of include phenyl; fluorophenyl, chlorophenyl, 
difluorophenyl, methoxyphenyl, cyanophenyl, (cyano)(fluoro)phenyl, 
dihydropyrrolyl, pyridinyl, fluoro-pyridinyl, pyrazinyl, furyl, thienyl, 
thiazolyl, triazolyl, methoxy, ethoxy, allyloxy, benzyloxy, methylamino, 
ethylamino, propylamine, isopropylamino, allylamino, cyclopropylamino, 
. cyclohesylamino, benzylamino, methoigrbenzyl-amino and ethosycarbonyl. 

In one embodiment, R^i represents fluorophenyl (especially 2- 
fluorophenyl). 

In another embodiment, Rii represents fluoro-pjnridinyl (especially 
3-fluoropyridin-2-yl). 

One representative subset of the compounds of formula IIA above is 
represented by the compounds of formula IIB, and iV-oxides thereof and 
pharmaceutically acceptable salts thereof: 




dlB) 



wherein and R^i are as defined above; and 

R3 represents hydrogen or fluoro. 
In one embodiment, is hydrogen. 
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In another embodiment, is fluoro, in which case the fluorine atom 



is favourably attached to the phenyl ring at the 4-, 5- or 6-position 
(relative to the cyano group at position 2)^ 

Another representative subset of the compounds of formula IIA. 
above is represented by the compounds of formula IIC, and iV-oxides 
tiiereof and pharmaceutically acceptable salts thereof: 



wherein and R^^ are as defined above; and 

R^ represents hydrogen, fluoro, cyano or methyl. 

In one embodiment, R^ is hydrogen. 

In an additional embodiment, R^ is fluoro. 

In another embodiment, R^ is cyano. 

In a fiarther embodiment, R^ is methyl. 

A further representative subset of the compoxmds of formula IIA 
above is represefxted by the compounds of formula HD, and TST-oxides 
thereof and pharmaceutically acceptable salts thereof: 




(no 
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(IID) 

wherein X^, and R^i are as defined above; and 
represents hydrogen or fluoro. 

Suitably, R^ represents hydrogen. 

In another embodiment, R^ represents fluoro. 

Specific compoxmds within the scope of the present invention 
include: 

3,5-diphenylpyrida2ine-4-carboxyUc acid ethyl ester; 
3,5-diphenylp3n:idazine-4-carbo3jyUc acid methyl ester; 
3,5-diphenylp3rridazine; 

5- [2-fluoro-3-(pyridin-3-yl)phenyl] 3-phenylpyridazine; 

5-(3-isopropo2yphenyl)-3-phenylpyridazine; 

3-(6-phenylpyridazin-4-yl)benzaldehyde; 

4,2'-difluoro-5'-(6-phenylpyridazin-4-yl)biphenyl-2-carbonitrile; 

5-(3-cyanophenyl)-3-phenylpyridazine; 

5-(3-bromophenyl)-3-phenylpyridazine; 

3-phenyl-5- [3-(pyridin-3-yl)phenyl]pyridazine; 

3-phenyl-5-(3-[l,2,4]triazol-4-ylphenyl)pyridazine; 

5-[2,4-difluoro-3-(pyridin-4-yl)phenyl]-3-phenylpyridazine; 

5-[3-(2-methyl-2£Z^[l,2,4]triazol-3-ylmetho3gr)phenyl]-3-phe^^^ 

6,2'-difluoro-5'-(6-phenylpyridazin-4-yl)biphenyl-2-carbonitrile; 

5-[4-fluoro-3-(pyridin-4-yl)phenyl]-3-phenylpyridazine; 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-phenylpyridazine; 



3-phenyl-5-[3-(pyridin-2ri7lineth^ 

5- [4-fluoTO-3-(3-fluorop3nridin-4-yl)phenyl]-3-phenylpyii(iazm 
. 5-[2-fluoro-3-(pyiidm-4-yl)phenyl]-3-phenylpyridazine; 

5- [3-(3,5-difluoropyridm-2-yl)-4-fluorophenyl]-3-phenylpyridaziiie; 
5 5-[4-fluoro-3-(pyridin-3-yl)phenyl]-3-phenylpyridazine; 
[3-(6-phenylpyridazin-4-yl)plienyl]acetomtrile; 

2- fluoro-5-(6-phenylpyrida2in-4-yl)benzoiutrile; 
5-(3-iutroplienyl)-3-phenylpyridazine; 

3- (6-phenylpyridazin-4-yl)benzoic add methyl ester; 
10 3-(6-phenylpyridazm-4-yl)benzaldehyde; 

5-(3-fluorophenyl)-3-phenylpyridazine; 

3- phenyl-5-(3-trifluoroinethylphenyl)pyridazine; 
5-(3-methoxyphenyl)-3-phenylpyridazine; 

5,2'-difluoro-5'-(6-phenylpyridazm-4-yl)bipheiiyl-2-carbonitrile; 
15 3,2'-difluoro-5M6-phenylpyrida2an-4-yl)biphenyl-2-carbomtrile; 
5-(4-fluoro-3-methoxyphenyl)-3-phenylpyridazine; 

6,2'-difluoro-5^[6-(4-fluorophenyl)pyridazin-4-yl]biphenyl-2-carbomtrile; 

4- fluoro-3'-.(6-phenylpyridazm-4-yl)biphenyl-2-carbomtrile; 
6,2'-difluoro-5'-[6-(tMen-2-yl)pyrida2in-4-yl]biphenyl-2-carbomtrile; 

20 6,2'-difluoro-5'-[6-(4-methosyphenyl)pyridazm-4-yl]biphenyl-2-carbomtrile; 
5'-[6-(3-chlorophenyl)pyridazm-4-yl]-6,2'-difluorobiphenyl-2-carbonitr^ . 
6,2'-difluon)-5'-[6-(p3aidin-3-yl)p3nridazin-4-yl]biphenyl-2K5arbonitrile 
5'-[6-(4-<Morophenyl)pyridazm-4-yl]-6,2'-difluorobiphenyl-2-carbonitrile; 
6,2'-difluoro-5'-[6-(pyridin-4-yl)pyridazm-4-yl]biphenyl-2-K»u: 
. 25 5-[3-(3,5-difluoropyridin-2-yl)-4-£luorophenyl]-3-(4-fluorophenyl)- 
pyridazine; 

5- [4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-(2-fluorophenyl)pyridazine; 
5-[3-(3,5-difluoropyridin-2-yl)-4-fluoropheiiyl]-3-(2-fluoroplienyl)- 
pyridazine; 

30 • 5-[4-fluoro-3-(3-fluoropyridm-2-yl)phenyll-3-(pyridin-3-yl)pyridazme; 



- 16 - T1569PV 

5-[3-(3,5-difluoropyiidin-2-yl)-4-fluorophenyl]-3-^^ 
pyiida^ziiie; 

- 3-(2,4-difluorophenyl)-5-[3-(3,5-<lifluoropyridin-2-y^^ 
pyridazine; 

5-[3-(3,5-difluorop3nidin-2-yl)-4-fluorophenyl]-3-(3-met^ 
pyridazine; 

6,2'-difluoro-5'-[6-(2-fluorophenyl)pyridazin-4-yl]biphenyl-2-c^ 

6,2'-difluoro-5'-[6-(3-fluorophenyl)pyrida2in-4-yl]biphenyl^^ 

3- [6-(3-fluorophenyl)pyridazin-4-yl]benzonitrile; 

3- [6-(2-fluorophenyl)pyridazin-4-yl]benzomtxile; 

3- [6-(4-fluorophenyl)pyridazin-4-yl]benzomtrile; 

3-[6-(4-methoxyphenyl)p3n:idazin-4-yl]benzonitrile; 

3-[6-(3,4-difluorophenyl)pyridazin-4-yl]benzonitrile; 

3-[6-(2,4-difluorophenyl)pyridazin-4-yl]benzomtrile; 

5'-[6-(2-cMorophenyl)pyridazin-4-yl]-6,2'-difluorobiphenyl-2-^ 

3- (4-methoxypbenyl)-5-phenylp3nidazine; 

4- fluoro-3'-[6-(4-methoxyphenyl)pyridazin-4-yl]biphenyl-2-car^^ 

5- [3-(3,5-difluoropyridin-2-yl)-4-fluorophenyl]-3-(4-methox3^ 
pyridazine; 

3-(4K;Morophenyl)-5-[3-(3,5-difluoropyridin-2-yl>4-fluorophenyl]- 
pyridazine; 

2-{5-[3-(3,5-difluoropyridin-2-yl)-4-fluorophenyl]pyridazin-3-yl}- 
fluorobenzonitrile; 

3<4-cMorophenyl)-5-[4-fluoro-3-(3-fluor6pyridin-2-yl)phenyl]py^ 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)pbenyl]-3-(ft^ 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-(furan-2--yl)pyridazine; 

3~(2,3-difluorophenyl)-5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]- 

pyridazine; 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-(thien-3-yl)pyridazm^ 
• 6- [4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-(thien-2-yl)pyridazin^ 



3- (2,5-diflu6roplienyl)-5-[4-fluoro-3-(3-£luoTO^ 
^pyridaziiie; 

3r(3,4-difluorophenyl)-5.-[4-fluoro-3-(3-fluoropyridm 
pyridazine; 

4- {5-[4-fluoro-3-(3-fluoropyridm-2-yl)phenyl]pyridazm^ 
JV^-ES-CS-bromophenyDpyridazin-S-yll-iNT-methyl^ 
i\r-[5-(3-bromophenyl)pyridazin-3-yl]-iNr4sopro^ 
iV'-[5-(3-bromophenyl)pyridazm-3-yl]-JVr-cycl^ 
j^r-aUyl-iSr-[5-(3-broinophenyl)pyxidazin 
j^-[5-(3-bromophenyl)pyiidazin-3-yl]-iV"-ethy 
N-henzyi-N- [5-(3-bromophenyl)pyridazin-3-yl] amine; 
iS7'-[5-(3-bromophenyl)pyridazin-3-yl]-iV-(2-metho^^ 

5- (3-bromophenyl)-3-(2,5-dihydropyrrol-l-yl)pyridazine; 
5-(3-broinophenyl)-3-etho3Qrpyridazine; 
3-allyloxy-5-(3-bromophenyl)pyridazine; 
3-(6-isopropylaminopyridazin-4-yl)benzoiutrile; 
3-(6-benzylaimnopyridazm-4-yl)benzoiiitrile; 
3-[6-(2-methoxybenzylainmo)pyridazin-4-yl]benzoiiit^ 

3- (6-benzyloxypyridazin-4-yl)benzomtrile; 
3'-(6-ethylainmopyridazin-4-yl)-4-fluorobiphenyl-2-carbom 

4- fluoro-3'-(6-isopropylanunopyridazm-4-yl)biphen^ 
4-fluoro-3'-(6-propylaimnopyiadazin-4-yl)biphenyl-2-c 
3'-(6-cyclopropylaminopyridazin-4-yl)-4-fluorob^ 
3'-(6-allylaimnopyridazin-4-yl)-4-fluorobiph^ 

.3'-(6-benzylaimnopyridazin-4-yl)-4-fluorobiphenyl-2-c^ . 
4-fluoro-3'-(6"methylaiinnopyridazm-4-yl)bi^^ 

4- fluoro-3'-(6-me1±LOxypyridazin-4-yl)biphenyl-2-c^^ 
3'-(6-ethoxypyiidazm'4-yl)-4-fluorobiphenyl-2-carb 
3'-(6-beiizyloxypyridazm-4-yl)-4-fluorobiphenyl-2-car 

5- (4-fluoro-3-hydroxypbenyl)-3-phenylpyridazin . . 
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5-[4-fluoTO-3-(2-methyl-2H^[l,2,4]triazol-3-ylmetlio2y)phenyl]-3- 
. phenylpyridazine; 

5-[4-fluoro-3-(l-methyl-3-trmuoromethyl-lH-pyrazol-4-ylmethoxy)ph^ 
3-plienylpyridazme; 

5- [4-fluoro-3-(pyiidin-4-ylmetho3rjr)phenyl]-3-phenylpyrida2ine; 

6- [4-fluoro-3-(pyridin-3-ylmethoxy)phenyl]-3-phenylpyridazine; 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)plienyl]-3-(pyridin-4-yl)pyridazine; 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-(pyrazin-2-yl)pyridaziae; 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]:3-(tWazol-2-yl)pyrida2!iiie; 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-(pyridin-2-yl)pyridazme; 

5-[4-fluoro-3-(3-fluoropyridiii-2-yl)phenyl]-3-(3-fluoropyridiii-2-. 
yl)p37ridazine; 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-(lEr-[l,2,3]triazol-4- 
yDpyridazine; 

5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]pyridazine-3-carboxyKcacid 
ethyl ester; 

5-[3-(3,5-difluoropyTidin-2-yl)-4-fluoroplienyl]-3-(2-fluorophenyl)- 
pyridazine-l-oxide; 

3-(2,6-difluorophenyl)-5-[4-fluoro-3-(3-fluoropyridiii-2-yl)phenyl]- 
pyridazine; 

and pharmaceutically acceptable salts thereof. 

Also provided by the preset invention is a method for the 
treatment and/or prevention of anxiety which comprises adminfatering to 
a patient in need of such treatanent an effective amount of a compound of 
formtila I as defined a.bove or a pharmaceutically acceptable salt thereof. 

Further provided by the present invention is a method for the 
treatment and/or prevention of convulsions (e.g. in a patient suffering fi:om 
epilepsy or a related disorder) which comprises administering to a patient 
in need of such treatment an effective amotmt of a compound of formula I 
as defined above or a pharmaceutically acceptable salt thereof. 
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The binding affinity (KO of the compounds according to the present 
invention for the oc3 subimit of the human GABAa receptor is conveniently 
as measinred in the assay described hereinbelow: The cc3 subimit binding 
affinity (IQ) of the anxiolytic compounds of the invention is ideally 50 nM 
or less, preferably 10 nM or less, and more preferably 5 nM or less. 

The anxiolytic compoimds according to the present invention will 
ideally elicit at least a 40%, preferably at least a 50%, and more preferably 
at least a 60%, potentiation of the GABA EC20 response in stably 
transfected recombinant cell lines expressing the a3 subxmit of the human 
GABAa receptor. Moreover, the compounds of the invention will ideally 
elicit at most a 30%, preferably at most a 20%, and more preferably at 
most a 10%, potentiation of the GABA EC20 response in stably transfected 
recombinant cell lines esqpressing the al subunit of the human GABAa 
receptor. 

The potentiation of the GABA EC20 response in stably transfected 
cell lines expressing the cc3 and al subunits of the human GABAa receptor 
can conveniently be measured by procedures analogous to the protocol 
described in Wafiford et al.. Mot Pharmacol 1996, 50, 670-678. The • 
procedure will suitably be carried out utilising cultures of stably 
transfected eukaryotic cells, typically of stably transfected mouse Ltk" 
fibroblast cells. 

The compounds according to the present invention may exhibit 
anxiolj^c activity, as may be demonstrated by a positive response in the 
elevated plus maze and. conditioned suppression of drinking tests (cf. 
J^QS^soTiet al,,Psychx)pharmacology, 1995, 121, 109-117). Moreover, the 
compounds of the invention are likely to be substantially non-sedating, as 
may be confirmed by an appropriate result obtained firom the response 
sensitivity (chain-pulling) test (cf. Bayley et al, J. PsychopharmacoL^ 
1996, 10, 206-213). 

The compounds according to the present invention may also exhibit 
anticonvulsant activity. This can be demonstrated by the ability to blodk 
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pentylenetetrazole-induced seizures in rats and mice, following a protocol 
analogous to that described by Bristow et aZ. in J. Pharmacol Exp. Ther., 
-1996,279,492.501. - 

In another aspect, the present invention provides a method for the 
treatment and/or prevention of cognitive disorders, including dementing 
conditions such as Alzheimer's disease, which comprises administering to 
a patient in need of such treatment an effective amount of a compotmd of 
formula I as defined above or a pharmaceutically acceptable salt thereof. 

Cognition enhancement can be shown by testing the compotmds in 
the Morris watermaze as reported by McNamara and Skelton, 
Psychobiology, 1993, 21, 101-108. Further details of relevant methodology 
are described in WO 96/25948. 

Cognitive disorders for which the compoimds of the present 
invention may be of benefit include deUriimi, dementia, amnestic 
disorders, and cognition deficits, including age-related memory deficits, 
due to traumatic injury, stroke, Parkinson's disease and Down Syndrome. 
Any of these conditions maybe attributable to substance abuse or 
withdrawal. Examples of dementia include dementia of the Alzheimer's 
type with early or late onset, and vascular dementia, any of which may be 
uncomplicated or accompanied by delirium, delusions or depressed mood; 
and dementia due to HIV disease, head trauma, Parkinson's disease or 
Creutzfeld-Jakob disease. 

In order to elicit their behavioural effects, the compounds of the 
invention will ideally be brain-penetrant; in other words, these compoxmds 
will be capable of crossing the so-called *TDlood-brain barrier". Preferably, 
the compounds of the invention will be capable of exerting their beneficial 
therapeutic action following administration by the oral route. 

The invention also provides pharmaceutical compositions 
comprising one or more compounds of this invention in association with a 
pharmaceutically acceptable carrier. Preferably these compositions are in 
unit dosage forms such as tablets, pills, capsules, powders, granules. 
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stezile parenteral solutions or suspensions, metered aerosol or liquid 
sprays, drops, ampoules, auto-injector devices or suppositories; for oral, - 
parenteral, intranasal, sublingual or rectal administration, or for 
administration by inhalation or insufflation. For preparing solid 
compositions such as tablets, the principal active ingredient is mixed with 
a pharmaceutical carrier, e.g. conventional tableting ingredients such as 
com starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesixmi 
stearate, dicalcium phosphate or gums, and other pharmaceutical 
diluents, e.g. water, to form a sohd preformulation composition containing 
a homogeneous mixture of a compound of the present invention, or a 
pharmaceuticaUy acceptable salt thereof When referring to these 
preformulation compositions as homogeneous, it is meant that the active 
ingredient is dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally effective imit dosage 
forms such as tablets, pills and capsules. This solid preformulation 
composition is then subdivided into unit dosage forms of the type described 
above containing from 0.1 to about 500 mg of the active ingredient of the 
present invention. Topical imit dosage forms contain from 1 to 100 mg, for 
example 1, 2, 5, 10, 25, 50 or 100 mg, of the active ingredient. The tablets 
or pills of the novel composition can be coated or otherwise compounded to 
provide a dosage form affording the advantage of prolonged action. For 
example, the tablet or pill can comprise an iimer dosage and an outer 
dosage component, the latter being in the form of an envelope over the 
former. The two components can be separated by"an enteric layer which 
serves to resist disintegration in the stomacb and permits the inner . 
component to pass intact into the duodenxmi or to be delayed in release. A 
variety of materials can be used for such enteric layers or coatings, such 
materials including a nimiber of polymeric acids and mixtures of polymeric 
acids with such materials as shellac, cetyl alcohol and cellulose acetate. 

The hquid forms in which the novel compositions of the present 
invention may be incorporated for administration orally or by injection 
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include aqueous solutions^ suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils such as cottonseed 
oil, sesame oil, coconut oil or peanut oil, as welLas elixirs and similar - 
pharmaceutical vehicles* Suitable dispersing or suspending agents for 
aqueous suspensions include synthetic and natural gums such as 
tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, 
methylcellulose, polyvinyl-pyrrohdone or gelatin. 

In the treatment of neurological disorders, a suitable dosage level is 
about 0,01 to 250 mg/kg per day, preferably about 0.05 to 100 mg/kg per 
day, and especially about 0.05 to 5 mg/kg per day- The compounds may be 
administered on a regimen of 1 to 4 times per day. 

The compoimds in accordance with the present invention may be 
prepared by a process which comprises reacting a compound of formula III 
with a compoxmd of formula IV: 




(in) (IV) 



wherein X^, X^, Z, and are as defined above, represents a suitable 
leaving group, and represents a boronic acid moiety -B(OH)2 or a cychc 
ester thereof formed with an organic diol, e.g. pinacol, 1,3-propanediol or 
neopentyl glycol, or Mi represents -Sn(Alk)3 in which Alk represents a Ci-e 
alkyl group, typically /i-butyl; in the presence of a transition metal 
catalyst. 

The leaving group is typically a halogen atom, e.g. iodo or bromo. 
The transition metal catalyst of use in the reaction between 
• compoimds m and IV is suitably tetrakis(triphenylphosphine)- 
palladium(0). The reaction is converdently carried out at an elevated 
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temperature in a solvent such as N^N-dbxieihylaceta^ l,4:-dioxane or 
tetrahydrofiiran, advantageously in the presence of potassium phosphate, 
copper(I) iodide, sodium carbonate or cesium carbonate,- Alternatively, the 
transition metal catalyst employed may be dichloro[l,l''-bis(diphenyl- 
phosphin6)ferrocene]palladium(n), in which case the reaction is 
conveniently effected at an elevated temperature in a solvent such as N^N- 
dimethylformamide, advantageously in the presence of potassium 
phosphate- 

In an alternative procedure, the compoimds according to the present 
invention may be prepared by a process which comprises reacting a 
comppimd of formula V with a compoimd of formula VI: 





(VI) 



wherein X^, X^, Z, R^, R^, and are as defined above; in the presence 
of a transition metal catalyst; imder conditions analogous to those 
described above for the reaction between compounds III and IV- 

In another procedure, the compounds according to the present 
invention may be prepared by a process which comprises reacting a - 
compound of formula VII with a compound of formula VIII: 
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Z 



(vni) 



wherein X^, X^, Z, R^, and are as defined above; in the presence 

of a transition metal catalyst; under conditions analogous to those 
described above for the reaction between compounds III and IV. 

In the compounds of formula VI and VII above, the leaving group 
is typically trifluoromethanesulfonyloxy (triflyloxy); or a halogen atom, 
e.g. bromo. 

Alternatively, the compoimds according to the present invention 
may be prepared by a process which comprises reacting a compound of 
formula IX with a compound of formula X: 




wherein X^, X?, Z, R^, R2, and IMP are as defined above; in the presence 
of a transition metal catalyst; under conditions analogous to those 
described above for the reaction between compounds III and TV. 

In an additionsd procedure, the compounds according to the present 
invention in which Z represents Ci-e alkoxy or optionally substituted * 



heteroaryl(Ci^)alkoxy may be prepared by a process which comprises 
reacting a compound of formula XI with a compoimd of formula XDE: 




(XI) cm) 

5 

wherein X^, X^, and are as defined above, and represents Ci-e 
alkyl or optioanlly substituted heteroaryl(Ci-6)alkyl; in the presence of 
triphenylphosphine and a diaDg^^l azodicarboxylate, e.g. diisopropyl 
azodicarboxylate (DIAD) or diethyl azodicarboxylate (DEAD). 

10 The reaction is conveniently carried out by stirring in a solvent such 

as tetrahydrofuran. 

Where in the intermediates of formula IV and IX above 
represents a boronic acid moiety -B(OH)2 or a cyclic ester thereof formed 
with pinacol or neopentyl glycol, the relevant compound IV or IX may be 

15 prepared by reacting bis(pinacolato)diboron or bis(neopentyl 

glycolato)diborane respectively with a compound of formula VI or VII as 
defined above; in the presence:of a transition metal catalyst. 

The transition metal catalyst of use in the reaction between 
bis(pinacolato)diboron or bis(neopentyl glycolato)diborane and compound 

20 . VI or Vn is suitably dicMoro[l,r-bis(diphenylphosphino)ferrocene]- 

. palladiumdl). The reaction is conveniently carried out at an elevated 
temperature in a solvent such as 1,4-dioxane, optionally in admixture with 
dimethylsulfoxide, typically in the presence of 1,1^- 
bis(diphenylphosphino)ferrocene and/or potassium acetate. 
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Where in the intermediates of formula YEE above represents 
triflyloxy, tihe relevant conxpoxmd VII may be prepared by reacting the 
appropriate compound of formula XI as defined above with triflic 
anhydride, typically in the presence of p3nidine. Analogous conditions 
may be utilised for preparing a compoimd of formula VI wherein 
represents triflyloxy from the corresponding hydroxy precursor. 

The intermediates of formxila XI above may suitably be prepared 
from the appropriate methoxy-substituted precursor of formula XTEI: 

















V 






1 II 



wherein X^, X^, Ri and are as defined above; by treatment with boron 
tribromide, typically in chloroform or dichlorometiliane; or with hydrogen 
bromide, typically in acetic acid at reflux. 

Where in the intermediates of formula V above represents 
-Sn(Alk)3andAlk is as defined above, this compound may be prepared by 
reacting a compound of formula HI as defined above with a reagent of 
formula (Alk)3Sn-Hal, in which Hal represents a halogen atom, typically - 
chloro. The reaction is conveniently effected by treating compotmd TTT 
with isopropylmagnesiiim chloride, typically in a solvent such as 
tetrahydrofuran, with subsequent addition of the stannyl reagent 
(Alk)3Sn-Hal. 

In a fiarther procedure, the compoxmds according to the present 
invention wherein represents an aryl or heteroaryl moiety may be 




prepared by a process which comprises reacting a compotmd of formula 



XIV with a compound of formula XV: 




(xrv) 



(XV) 



10 



15 



20 



wherein X^, X^, Z, R2^ and W- are as defined above, and R^^ represents 



under conditions analogous to those described above for the reaction 
between compounds III and IV. 

In the compounds of formula XV above, the leaving group is 
typically triflyloxy; or a halogen atom, e.g. chloro. 

The transition metal catalyst of use in the reaction between 
compounds XTV and XV is smtably tetrakis(triphenylphosphine)- 
paUadiumCO), in which case the reaction is conveniently effected at an 
elevated temperature in a solvent such as tetrahydrofuran or 1,4-dioxane, 
typically in the presence of sodium carbonate. Alternatively, the 
transition' metal catalyst may suitably be palladium 
bis(diphenylphosphinylbutane)dichloride, m which case the reaction is 
conveniently effected at an elevated temperature in a solvent such as 
tetrahydrofuran, typically in the presence of sodixun carbonate. 

In a still further procedure, the compounds accordii]^ to the present 
invention wherein represents an aryl or heteroaryl moiety may be 
prepared by a process which comprises reacting a compound of formula 
XVI with a compoTond of formula XVEI: 



an aryl or heteroaryl moiety; iu the presence of a transition metal catalyst; 
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,1a 



1 




Z 



(XVI) 



(xvn) 



wherein X^, X^, Z, R^^, R^, and are as defined above; in the presence 
of a transition metal catalyst; under conditions analogous to those 
described above for the reaction between compounds m and IV. 

The intermediates of formula XVTI wherein represents -Sn(Alk)3 
and Alk represents Ci-e alkyl, e.g. methyl, may be prepared by reacting a 
compound of formula XV as defined above with a reagent of formula 
(Alk)3Sn-Sn(Alk)3. The reaction is conveniently effected in the presence of 
a transition metal catalyst, e.g. tetrakis(triphenylphosphine)palladium(0), 
with heating in a solvent such as 1,4-dioxane, typically in the presence o£ 
hthium chloride. 

In a yet finisher procedure, the compounds according to the present 
invention wherein represents Lff- [1,2,3] triazol-4-yl maybe prepared by 
a process which comprises reacting a compound of formula XVIII: 



TMS, 




Z 



(XVni) 
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wherein X^, 2^^, Z and R2 are as defined above, and TMS is an abbreviation 
for trimethylsilanyl; with sodiiun azide.- 

The reaction is conveniently effected by stirring the reactants in a 
solvent such as iV,iV-dimethylformamide, 

The intemiediates of formijla XVIII may be prepared by reacting a . 
compound of formula XV with TMS-acetylene, in the presence of a 
transition metal catalyst such as bis(triphenylphosphine)palladium(ID 
chloride. The reaction is conveniently effected by stirring in a solvent such 
as tetrahydrofuran, typically in the presence of triethylamine, 
triphenylphosphine and copper(I) chloride. 

The compotmds according to the present invention wherein B?- 
represents -OR«^ may be prepared by a process which comprises reacting a 
compound of formxila XV as defined above with a compoxmd of formula 
Ra-OH, wherein R* is as defined above. The reaction is conveniently 
carried out in the presence of a base such as sodium hydride or sodium 
ethoside. 

The compotmds according to the present invention wherein R^ 
represents -NRaR»> may be prepared by a process which comprises reacting 
a compound of formula XV as defined above with a compound of formula 
H-NRaR^ wherein R* and BP are as defined above. The reaction is 
conveniently effected by stirring at an elevated temperature, typically in a 
solvent such as tetrahydrofiaran. 

The compounds according to the present invention wherein R^ 
represents -COzR^ may be prepared by a process which comprises reacting 
a compoimd of formula XV as defined above with carbon dioxide and a • 
compound of formula R^-OH, wherein R* is as defined above; in the 
presence of a transition metal catalyst. 

The transition metal catalyst of tise in the foregoing reaction is 
ideally [l,r-bis(diphenylphosphino)ferrocene]palladium(II) chloride, in 
which case the reaction is conveniently carried out at an elevated 
temperature in a solvent such as JV^iV-dimethylformamide, optionally in 
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admixtiare with dichloromethane^ typically in the presence of sodimn 
acetate. - • - . 

The intermediates of formula XV wherein represents triflyioxy 
may be prepared by reacting a compound of formula XIX: 



wherein X^, X^, Z and R2 are as defined above; with iV-phenyltriflyhmide, 
typically in the presence of triethylamine, in a solvent such as 
dichloromethane. 

Moreover, the intermediates of formula XV wherein represents 
chloro may be prepared by treating the requisite compound of formula XIX 
with phosphorus oxychloride at an elevated temperature. 

The intermediates of formula XIX, may be prepared by reacting a 
compound of formula IV as defined above with a compound of formula XX: 




X 



Z 



(XIX) 




(XX) 



wherein R2 and are as defined above; in the presence of a transition 
metal catalyst; under conditions analogous to those described above for the 
reaction between compounds m and IV. 
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Alternatively, the intermediates of formula XIX may be prepared by 
reacting a compound of formula XXI: 




(XXI) 

wherein X^, X?, Z and R2 are as delfined above; with hydrazine hydrate, 
typically in ethanol at reflux. 

The compoxmds according to the present invention wherein Z 
represents cyano may be prepared by a process which comprises reacting a 
compound of formula VII above wherein represents a halogen atom, e.g. 
bromo, with zinc cyanide; in the presence of a transition metal catalyst. 

The transition metal catalyst of use in the foregoing reaction is 
ideally tetrakis(triphenylphosphine)palladium(0), in which case the 
reaction is conveniently effected at an elevated temperature in a solvent 
such as iV^iV-dimethylformamide, 

The compounds according to the present invention wherein 
represents methoxycarbonyl may be prepared by a process which 
comprises reacting a compound of formula XXII: 
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HOgC 




(XXID 



wherein X^, X^, Z and are as defined above; with diazomethane. 

. The reaction is conveniently accomplished by stirring in a solvent 
such as diethyl ether. 

The intermediates of formula XXII may be prepare?! by saponifying 
a compound of formula I wherein represents C2-6 alkoxycarbpnyl, 
typically by treatment with potassium hydroxide in refluxing aqueous 
methanol. 

The compounds according to the present invention wherein R2 
represents C2-6 alkoxycarbonyl may be prepared by a process which 
comprises reacting a compound of formula XXIII: 



wherein X^, X^, Z and R^ are as defined above, and R^a represents C2-6 
alkoxycarbonyl; with diazomethane. 

The reaction is conveniently effected by stirring in a solvent such -as 
diethyl ether. 




,1 



(xxm) 



The compoimds of fbrmuia XI andXrn 
compounds of formula I as delBned above wherein Z represents hydroxy 
and methosy respectively, and they may therefore be prepared by any of 
the methods described above for the preparation of the compounds 
5 according to the invention. Moreover, where in compounds VII and XV 
above represents a halogen atom, these compoimds correspond to 
compoimds of formula I as defined above, and they therefore constitute 
compounds in accordance with the invention in their own right. 

Where they are not commercially available, the starting materials 

10 of formula IH, VTH, X, XH, XIV, XVI, XX, XXI and XXHI may be prepared 
by methods analogous to those described in the accompanjdng Examples, 
or by standard methods well known from the art. 

It wiU be understood that any compoimd of formula I initially 
obtained fi-om any of the above processes may, where appropriate, 

15 subsequently be elaborated into a further compoimd of formula I by 

techniques known from the art. For example, a compound of formula I 
initially obtained may be converted into the iV-oxide derivative thereof by 
treatment with /n-chloroperbenzoic acid. A compound of formula I 
wherein represents -C(0-Alki)2R^ initially obtained, wherein Alk^ is 

20 Ci-6 all^rl, typically methyl or ethyl, may be converted into the 

corresponding compound of formula I wherein B?- represents -COR* by 
hydrolysis with a mineral acid, typically aqueous hydrochloric acid. A 
compound wherein R^ represents formyl may be reduced with sodiiim 
tfiacetoxyborohydride to the corresponding compound wherein R^ 

25 represents hydroxjrtnethyl. A compound of formula I wherein R^ 

represents C2-6 alkoxycarbonyl may be reduced with lithiiun aluminium 
hydride to the corresponding compound of formula I wherein R^ represents 
hydroxymethyl. A compoimd of formula I wherein R^ represents 
. hydroxymethyl may be oxidised to the corresponding compound of formula 

30 . 1 wherein R^ represents formyl by treatment with manganese dioxide. 
The formyl derivative thereby obtained may be condensed with a 
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hydroxylamine derivative of formula H2N-OK» to provide a compound of 
formida I wherein represents -CH=NOR^. Furthermore, a compound of 
- formula I wherein represents -CH=NOH may be treated with - 
triethylamine in the presence of 1,1^-carbonyldiimidazole to ajSbrd a 
corresponding compound of formula I wherein R^ represents cyano. 
Alternatively, the compound of formxala I wherein R^ represents formyl 
may be reacted with a Grignard reagent of formula R^MgEr to ajfford a 
compound of formula I wherein R^ represents -CH(OH)Ra, and tiiis 
compound may in turn be oxidised using manganese dioside to the 
corresponding compound of formula I wherein R^ represents -COR*. The 
latter compoxmd may then be condensed with a hydroxylamine derivative 
of formula H2N-OR^ to provide a compound of formula I wherein R^ 
represents -CRa=NOR^. A compound of formula I wherein Ri represents 
-CH(OH)R* may be converted into the corresponding compound of formula 
I wherein Ri represents -CHPR* by treatment with (diethylamino)sulfur 
trifluoride (DAST). Similarly, a compoxmd of formula I wherein R^ 
represents -COR* may be converted into the corresponding compoxmd of 
formxila I wherein Ri represents -CF2R^ by treatment with DAST. A 
compoxmd of formxila I wherein R^ represents amino may be converted into 
the corresponding compoxmd of formxila I wherein R^ represents chloro by 
diazotisation, using sodixmi nitrite, followed by treatment with copper(D 
chloride. A compoxmd of formxila I wherein R^ represents -COCBEs may be 
treated with thioacetamide in the presence of pyxidinixim tribromide to 
furnish the corresponding compoxmd of formxila I wherein R^ represents 2- 
methylthiazol-5-yL Moreover, a compoxmd of formula I wherein R^ is 
formyl may be treated with (p-tolylsxilfonyl)methyl isocyanide (TosMIC) in 
the presence of potassium carbonate to afford the corresponding compoxmd 
of formula I wherein R^ represents oxazol-5-yl. A compoxmd of formula I 
wherein R^ represents hydroxymethyl may be treated with carbon 
tetrabromide and triphenylphosphine to afford the corresponding 
compoxmd of formxila I wherein R^ represents bromomethyl, which may 
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then be reacted (typically in situ) with the sodium salt of imidazole or IH- 
[l,2,4]triazole to provide a compound of formula I wherein represents - 
ixoidazol-l-ylmethyl or [l,2,4]triazoH-ylmethyl respectively, or with the 
sodium salt of LEf-[l,2,3]triazole to provide a mixture of compounds of 
5 formula I wherein Ri represents [1,2,3] triazoH-ylmethyl and 

[l,2,3]triazol-2-ylmethyl; or with morpholine to provide a compound of 
. formula I wherein R^ represents morpholin-4-ylmethyL A compound of 
formula I wherein Z is substituted with metho^y may be converted to the 
corresponding compound wherein Z is substituted with hydroxy by 

10 treatment with boron tribromide. 

Where a mixture of products is obtained from any of the processes 
described above for the preparation of compoimds according to the 
invention, the desired product can be separated therefrom at an 
appropriate stage by conventional methods such as preparative HPLC; or 

15 column chromatography utiHsing, for example, silica and/or alumina in 
conjunction with an appropriate solvent system. 

Where the above-described processes for the preparation of the 
compoimds according to the invention give rise to mixtures of 
stereoisomers, these isomers may be separated by conventional techniques 

20 such as preparative chromatography. The novel compounds may be 
prepared in racemic form, or individual enantiomers may be prepared 
either by enantiospecific synthesis or by resolution. The novel compounds 
may, for example, be resolved into their component enantiomers by 
standard techniques such as preparative HPLC, or the formation of 

25 diastereomeric pairs by salt formation with an optically active acid, such 
as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoyl-l-tartaric acid, 
followed by fractional crystallization and regeneration of the free base. 
The novel compounds may also be resolved by formation of diastereomeric 
esters or amides, followed by chromatographic separation and removal of 

30 • the chiral auxiliary. 
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During any of the above synthetic sequences it may be necessary 
and/or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. This may be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic 
Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greeiie & 
P.G.M. Wuts, Protective Oroups in Organic Synthesis^ John Wiley & Sons, 
3rd edition, 1999. The protecting groups may be removed at a convenient 
subsequent stage using methods known firom the art. 

The jfollowing Examples illustrate the preparation of compounds 
according to the invention. 

The compounds in accordance with, this invention potently inhibit 
the binding of PH]-flumazenil to the benzodiazepine binding site of human 
GABAa receptors containing the a2 and/or oc3 and/or oc5 subimit stably 
expressed in Ltk* cells. 

Reagents 

• Phosphate buffered saline (PBS). 

• Assay buffer: 10 mM KH2PO4, 100 mM KCl, pH 7.4 at room temperature. 

• PH]-Flumazenil (18 nM for alp3Y2 cells; 18 nM for a2P3Y2 cells; 10 nM 
for cc3133y2 cells; 10 nM for cc533y2 cells) in assay buffer. 

• Flunitrazepam 100 in assay buffer. 

• Cells resuspended in assay buffer (1 tray to 10 anl). 

Harvesting Cells 

Supernatant is removed from cells. PBS (approximately 20 ml) is 
added. The cells are scraped and placed in a 50 ml centrifuge tube. The 
procedure is repeated with a further 10 ml of PBS to ensmre that most of . 
the cells are removed. The cells are pelleted by centrifiiging for 20 mm at 
3000 ipm in a benchtop centrifuge, and then frozen if desired. The pellets 
are resuspended in 10 ml of buffer per tray (25 cm x 25 cm) of cells. 



Assay 

Can be carried out in deep.96-well plates or in tubes. Each tube 
contains: 

• 300 [il of assay buffer. 

• 50 |xl of pH]-flumazenil (final concentration for aip3Y2: 1.8 nM; for 
a2j33Y2: 1.8 nM; for cc3P3y2: 1.0 nM; for a5p3Y2: 1.0 nM). 

• 50 jil of buffer or solvent carrier (e.g. 10% DMSO) if compounds are 
dissolved in 10% DMSO (total); test compound or flixnitrazepam (to 
determine non-specific binding), 10 pM final concentration. 

• 100 Ml of cells. 

Assays are incubated fpr 1 hour at 40°C, then filtered using either a 
Tomtec or Brandel cell harvester onto GF/B filters followed by 3 x 3 ml 
washes with ice cold assay bxiffer. Filters are dried and coimted by Uquid 
scintillation counting. Expected values for total binding are 3000-4000 
dpm for total coxmts and less than 200 dpm for non-specific binding if 
using liquid scintillation counting, or 1500-2000 dpm for total counts and 
less than 200 dpm for non-specific binding if counting with meltilex solid 
scintillant. Binding parameters are determined by non-linear least 
squares regression analysis, from which the inhibition constant Ki can be 
calculated fox: each test compound. 

The compounds of the accompanying Examples were tested in the 
above assay, and all were found to possess a Ki value for displacement of 
PH]-flTnnazenil firom the oc2 and/or oc3 and/or cc5 subunit of the human 
GABAa receptor of 100 nM or less. 

EXAMPLE 1 

3.5-Diphenvlpvridazine-4:-carboxvlic acid ethvl ester 

2,3-Diphenylcycloprop-2-enecarbo2yUc acid ethyl ester (3.5 g, 13.2 
mmol) in diethyl ether (20 ml) was added to a solution of diazomethane 
(66.4 mmol) in 125 ml ether and stirred in the absence of fight for 3 days. 
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Acetic add was added dropwise until evolution of N2 gas had ceased. 
Further portions of acetic acid were added before^ heating to reflux for 4 h. 
The reaction was concentrated and pxuified by column chromatography - 
using 10-30% ethyl acetate/hexanes to give the title compound as a pale 
yellow solid (1.77 g). 5h (400 MHz, d^ DMSO) 0.84 (3H, t, J 7.0), 4.02 (2H, 
q, J 7.0), 7.54-7.58 (8H, m), 7.62-7.65 (2H, m), 9.48 (IH, s); m/z (ES+) 305. 

3.5-Diphenvlpvridazine-4-carboxvlic acid methvl ester 

The product from Example 1 (1.17 g, 3,84 mmol) and potassium 
hydroxide (0.86 g, 15.3 mmol) were heated to reflux in methanol/H20 (25 
ml/3 ml) for 18 h. The reaction was cooled to room temperature and 
acidified with 2N HCl to give 3,5-diphenylp3nridazine-4-carboxylic acid as a 
pale yellow solid which was collected by filtration (0.94 g). 5h (400 MHz, d® 
DMSO) 7.55-7.57 (6H, m), 7.60-7.63 (2H, m), 7.71-7.73 (2H, m), 9.40 (IH, 
s); m/z (ES+) 277. 

A solution of diazomethane (0.6 mmol) in diethyl ether (5 ml) was 
added dropwise to the product from above (0.1 g, 0.36 mmol) suspended in 
diethyl ether (10 ml). The resultant clear solution was stirred for 18 h. 
Acetic acid was added and the reaction stirred for 1 h before concentrating. 
The title compound was obtained as a pale yellow soHd by recrystalhsing 
from ethyl acetate-hexanes (78 mg). 5h (400 MHz, d^ DMSO) 3.54 (3H, s), 
7.53-7.58 (8H, m), 7.62-7:66 (2H, m), 9.49 (IH, s); m/z (ES+) 291. 

EXAMPLES 

3.5-Diphenvlpvridazine 

3-Phenyl-5-(tri-7i-butylstannyl)pyridazine (100 mg, 0.22 mmol), 
bromobenzene (32 \xL, 0.27 mmol) and tetrakis(triphenylphosphine)- 
palladium(0) (5 mg) in tetrahydrofuran (2 ml) were combined and heated 
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to 150°C for 600 s in a Smith Synthesiser microwave reactor (Personal 
Chemistry, Uppsala, Sweden). The reaction was diluted with CH2CI2 (6 
ml) and H2O (2 ml) then poured into a PTFE (5 [iM) fritted syringe barrel. 
The organic phase was collected and concentrated to leave 100 mg of crude 
product. Part of the sample was purified by HPLC with mass triggered 
fi-action collection to give the title compound as a gum (3.1 mg). 5h (400 
MHz, dp DMSO) 7.55-7,64 (6H, m), 8.06 (2H, dd, J 8.0, 1.6), 8.28 (2H, dd, J 
8.0, 1.6), 8.46-8.47 (IH, d, J^4.-0), 9=62 (IH, d, J^4.0): m/z (ES+) 233 (MH+). 

5-r2-Fluoro-3-(pvridin-3-vDphenvl13-phenvlpvrida2ine 

5-Iodo-3-phenylpyridazine (60 mg, 0.14 imnol), 2-fluoro-3-(pyridin-3- 
yl)phenylboronic acid (32 mg), tetrakis(triphenylphosphine)palladium(0) (5 
mg) and 2N NaaCOa (1 rol) in tetrahydrofuran (4 ml) were combined and 
heated to 150°C for 600 s in a Smith Synthesiser microwave reactor. The 
reaction was diluted with CH2CI2 (6 ml) and H2O (2 ml) then poured into a 
PTFE (5 pM) fritted syringe barrel. The organic phase was collected, 
concentrated and recrystalhsed firom methanol-CH2Cl2-isopropanol to give 
the title compound as a colourless solid (36 mg). 6h (400 MHz, d^ DMSO) 
7.55-7.66 (5H, m), 7.77-7.81 (IH, m), 7.91-7.95 (IH, m), 8,08-8.11 (IH, m), 
8.25-8.27 (2H, m), 8.48 (IH, m), 8.66 (IH, dd, J 1.6, 4.7), 8.87 (IH, d, J 
2.0), 9.53 (IH, t, J 2.2); m/z (ES+) 328 (MH+). 

EXAMPLES 5 TO 32 

The compounds in Table 1 were prepared, using the aryl halide, 
boronic acid or ester starting materials shown, in an analogous manner to 
that described in Example 3 or 4. Samples were purified as described in 
Example 3 or by recrystallisation fi*om methanol-ethyl acetate, CH2CI2 or 
CH2Cl2-isopropanol. 
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Table 1 



EX. STARTING 
NO. MATERIAIi 



PRODUCT 



8h (400 MHz, d6 
DMSO) 



miz 
(ES+) 




5-(3- 

Isoproposy- 
plienyl)-8- 
phenyl- • 
pyxidazine 



1.32 (6H,d, J 8), 4.80 
(IH, quin, J 8), 7.10- 
7.12 (IH, m), 7.48- 
7.61 (7H, m), 8.26- 
8.28 (IH, m), 8.43 
(lH, d, ^2), 9.58 (IH, 
d,J2). 



291 




3-(6-Phenyl- 

pyridazin-4-yl)- 

benzaldehyde 



7.56-7.69 (4H, m), 
7.77(1H, d, J"8), 7.84 
(IH, d, «7"8), 8.09 (IH, 
dd, J 1.2, 8), 8.23 (2H, 
m), 8.32 (IH, d, ^2), 
9.29 (IH, d, J 2), 
10.00 (IH, s). 



261 




4,2'-Difluoro-5'- 

(6-plienyl- 

P3nridazm-4- 

yl)biplienyl-2- 

carbouitrile 



7.56-7.67 (4H, m), 
7.79-7.86 (2H, m), 
8.05-8.08 (IH, m), 

8.26-8.32 (4H, m). 
8.55 (IH, d, J" 4), 9.69 
(lH,d,J4) 



370 



8 




5-(3- 

Qyanopbenyl)- 

3-phenyl- 

pyxidazine 



7.57-7.64 (3H, m), 
7.81 (IH, t, JS), 8.03 
(IH, d, JS), 8.30-8.35 
(2H, m), 8.41 (IH, d, J 
8), 8.59 (IH, d, J 4), 



258 
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Br 




10 




11 



N N 

// w 




N 




5-(3- 

Bromophenyl)- 

3-phenyi- 

pyridazine 



3-Phenyl-5-[3- 
(pyridin-3-yl)- 
phenyl]- • 
pyridazine 



3-Phenyl-5-(3- 

[l,2,4]triazol-4- 

ylplienyl)pyrid- 



azine 



8.63 (IH, s), 9.69 (IH, 
d,J4). 



7.53-7.62 (4H, m), " 
7.76 (lH,d,J'12), 
8.06(lH,d,e7'12), 
8.28-8.33 (3H, m), , 
8.51 (lH,d,«74), 9.62 
(IH, d, J4V 



7.48-7.66 
7.73 (IH, 
7.92-7.94 
8.12-8.13 
8.26-8.33 
8.41 (IH, 
8.62-8.64 
9.10 (IH, 
0.8), 9.75 
2.3). 



(4H, m), 
t, J 7.8), 
(lH,m), 
(lH,in), 
(3H,in), 
t, J 1.8), 
(2H, m), 
dd, J^2.0, 
(lH,d,J 



7.56-7.66 (4H, m), 
7.79 (lH,t, ^7.8), 
7.90-7.93 (IH, m), 
8.14-8.16 (IH, m), 
8.29-8.31 (IH, dd, J 
0.8, 0.8), 8.42 (IH, t, 
e7 2.0), 8.61 (lH,di J 
2.0), 9.29 (2H, s), 9.76 
(lH,d, J2.3). 



312 



310 



300 



12 



5-[2,4-Difluoro- 
3-(pyridiii-4-yl)- 
pheayl]-3- 
phenyl- 



7,53-7.64 (6H, m), 
8-04-8.10 (IH, m), 
8.26 (2H, dd, J 1.8, 



346 
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pyridazine 


8.0), 8.46 (IH, d, J 
0.8), 8.77 (2H, dd, J 
1.4, 4.S), 9.50 (IH, t, 
J 1.8). 














13 




5-[3-(2-Methyl- 

[l,2,4]triazol-3- 

yimethoxy)- 

pheiiyi]-3- 

phenyl- 

pyridazine 


3.94 (3H, s), 5.46 (2H, 
s), 7.25 (IK, dd, J" 2.0, 
7.6), 7.52-7.62 (4H, 
m), 7.70 (IH, d, J 
8.4), 7.79-7.80 (IH, 
m), 7.96 (IH, s), 8.28- 
8.30 (2H, m), 8.48 
(IH, d,c/4.0), 9.63 
(IH, s). 


344 


14 




6,2'-Difluoro-6'- 

(6-phenyl- 

pyridazm-4-yl)- 

biphenyl-2- 

carbonitrile 


7.54-7.87 (6H, m), 
7.98 (IH, dd, J 1.2, 
7.4), 8.28-8.31 (2H, 
m), 8.34-8.38 (IH, m), 
8.48(lH,dd, J'2.5, 
6.8), 8.55 (IH, d, J 
2.0), 9.69 (IH, d, J 
2.0). 


312 


15 




5-[4-Fluoro-3- 

(pyridin-4-yl)- 

phenyl]-3-' 

phenyl- 

pyiidazine 


7.54-7.68 (3H, m), 
mh-ini (2H, m), 
8.21-8.25 (IH, m), 
8.29-8.36 (3H, m), 
8.60 (IH, d, J'2.3), 
8.73-8.74 (2H, m), 
9.73 (lH,d,e^ 2.3). 


328 
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Ifi 




5-r4-Fluoro-3- 


7.53-7.68 (5H, m). 


346 






(3-fluoro- 


•7.92-7.97 (IH, m). 






n ' ■ 


pyridiii-2-yl)- 


8.26-8.35 (4H, m). 










phenyl]-3- 


8.55 (IH, d, J 2.3), 










phenyl- 


8.63-8.65 (IH, m). 








pyridazine 


9.67 (lH,d,c7 2.3). 






^^i^^ ^B(6h)2 








17 




3-Phenyl-5-[3- 


5.33 (2H, s), 7.21-7.24 


340 






(p3nidiii-2- 


(IH, m), 7.30-7.40 






ITJ. • 


ylmethoxy)- 


(IH, m), 7.50-7.67 








phenyl]- 


(6H, m), 7.76 (IH, t, J 








pyridazine 


2.0), 7.85-7.89 (IH, 










m), 8.29 (2H, d, J 










1.6), 8.48 (IH, d, J 










2.3), 8.60-8.65 (IH, 










m), 9.63 (IH, d, J 










2.3). 




18 




5-[4-Fluoro-3- 


7.54-7.68 (4H, m). 


346 






(3-fluoro- 


7.77 (lH,dd, J5.1, 








pyridin-4- 


6.3), 8.29-8.36 (4H, 


• 








yl)pheiiyl]-3- 


m), 8.57 (IH, d, J 










phenyl- 


2.3), 8.63 (lH,dd,c7 








pyridazine 


1.2, 5.1), 8.77 (IH, d,. 










J^2.0), 9.71 (IH, d, e7- 










2.3). 




19 




5-[2-Fluoro-3- 


7.50-7.71 (6H, m). 


328 






(p5rridin-4-yl)- 


7.79-7.83 (IH, m). 








phenyl] -3-' 


7.94-7.99 (IH, m). 








phenyl- 


8.25-8.27 (2H, m). 








pyridazine 


8.48 (IH, dd, J 0.8, 










1.2), 8.72-8.73 (2H, 
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m), 9.53 (lH,t,J2.0). 














20 


F 

1 
1 


5-[3-(3,6- 

DifliioTO- 

pyridin-2-yl)-4- 

fluorophenyl] - 

3-phenyl- 

pyridazine 


7.54-7.68 (4H, m), 
8.16-8.22 (IH, m), 
8.27-8.33 (4H, m), 
8.54 (lH,d, ^2.0), 
8.75 (IH, d, J 2.3), 
9.66 (lH,d, J'2.3). 


364 


21 




6-[4-Flupro-3- 

(pyridiii-3-yl)- 

phenyll-3- 

phenyl- 

pyridazine 


7.54-7.64 (5H, m), 
8.13-8.22 (2H, m), 
8.30-8.33 (3H, m), 
8.60 (lH,d, J-2.5), 
8.68 (IH, dd, J 1.6, 
4.7), 8.94 (IH, s), 9.73 
(lH,d,e72.5). 


328 


22 




[3-(6-Phenyl- 
pyridazm-4- 
yDphenyl]- 
acetonitrile 




272 


23 


"6. 


2-Fluoro-5-(6- 
phenyl- 
pyridazm-4- 
yl)benzonitrile 




276 
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24 




5-(3-Nitro- 
phenyl)-3- 
phenyl- 
pyridazine 


- 


278 


25 




3-(6-Pheny:l- 
pyridaziii-4- 
yDbenzoic add 
methyl ester 




291 


26 




l-[3-(6-Phenyl- 
pyridazin-4-yl)- 
phenyl]- 
ethanone 




275 


27 




5-(3-Fluoro- 
pheiiyl)-3- 
phenyl- 
pyridazine 




251 


28 


CF3 

Br 


3-Phenyl-5-(3- 
trifluoro- 
methylphenyl)- 
pyridazine 




301 


29 


OMe 


5-(3-Methoxy- 
phenyl)-3- 
phenyl- 
pyridazine 




263 


30 




5,2'-Difluoro-5'- 

(6-phenyl- 

P3^da2in-4-yl)- 

biplienyl-2- 

carbonitrile 


7.54-7,80 (6H, m), 
8.15-8.20 (IH, m), 
8.29-8.36 (4H, m), 
8.58 (IH, d, J2.3), 
9.72 (lH,d, J2.3). 


370 
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- 


- 




- 


T. 




- 




31 




3,2'-Dmuoro-5'- 


l.h^-im (3H, m). 


370 




U ■ 




n at:, n (oxs _n 






pyridazm-4-yl)- 
biphenyl-2- 


7.95-8.00 (IH, m), 
8.29-8.38 (4H, m). 








carbonitrile 


8.60-8.65 (IH, Hi), 
9.70 (lH,(i, J2.4). 




32 




5-(4-Fluoro-3- 


4.01 (3H, s), 7.25-7.27 


281 




OMe 

1 


methoxy- 


(3H, m), 7.52-7.58 








phenyl)-3- 
phenyl- 


(3H, m), 7.94 (IH, d, J 
2.0), 8.15 (2H, dd, J 








pyridazine 


1.6, 7.8), 9.37 (IH, d, 
J 2.3). 





6.2^-Difluoro-5^-r6-(4-fluorophenyl)pyridazin-4-vl1biphenv^ 

5-Chloropyridazin-3--one (22 mg, 0.169 mmol), palladitim bis- 
(diphenylphosphinylbutane)dichloride (10 mg), 6,2'-difluoro-5'-(5,5- 
dimethyl-[l,3,2]dioxaborinan-2-yl)biphenyl-2-carbonit^ (50 mg, 0.15 
mmol) and 2N Na2C03 (0.3 ml) in toluene (3 ml) were combined and 
heated to ISO'^C for 600 s in a Smith Synthesiser microwave reactor. The 
reaction was diluted with CH2CI2 (6 ml) and H2O (2 ml) then poured into 
PTPE (5 jjlM) fritted syringe barrels. The organic ph£Lse was collected. 



concentrated and recrystallised firom isopropanol to give 29 mg (62%) 6,2'- 
difluoro-5'-(6-oxo-l,6-dxliydrop3aidazm-4-yl)biphenyl-2-carbom 

The product from above was stirred .with triethylamine (20 V^) and 
iV-phenyltrifluororaethanesialfoiiimide (40 mg) in CH2C!l2 (5 ml) for 18 h, 
5 Further reagents were added and stirring continued for an additional 18 
h. The reaction was concentrated and purified by column chromatography 
using 1:1 ethyl acetate/hexanes as eluent. Trifluoromethanesulfonic acid 
5-(2'-cyano-6.6'-diauorobiphenyl-3-yl)pyridazin-3-yl ester was obtained as 
a yellow oil. m/sr (ES+) 442. 

10 The product from above, 4-fluorophenylborordc acid (14 mg), 

palladium bis(diphenylphosphinylbutane)dichloride (4 mg) and -2N 
NaaCOa (0.5 ml) in tetrahydrofuran (2 ml) were combined and heated to 
150°C for 600 s in a Smith Synthesiser microwave reactor. The reaction 
was diluted with CH2CI2 (6 ml) and H2O (2 ml) then poured into a PTFE (5 

15 jxM) fritted syringe barrel. The organic phase was collected, concentrated 
and purified by column chromatography using 1:1 ethyl acetate/hexanes as 
eluent. The title compound was recrystallised from isopropanol to give a 
colourless solid (3.9 mg). 6h (400 MHz, d^ DMSO) 7.42 (2H, t, J 8.8), 7,70 
(IH, t, J 9.2), 7.76-7.87 (2H, m), 7.98 (IH, dd, J 1.0, 7.6), 8.34-8.39 (3H, m), 

20 8.35-8.40 (IH, m), 8.45-8.48 (IH, m), 9.69 (IH, d, J 2.0); m/z (ES+) 388. 



y.yAivrpT.R a4 

4-Fluoro-3^-(6-phenylpvridazin-4-vl)biphenvl-2-carbonitrile 
25 4-Fluoro-3'-(6-oxo-l,6-dihydropyridazin-4-yl)biphenyl-2-carbonitrile 
(0.35 g, 1.20 mmol) was suspended in phosphorus oxychloride (10 ml) and 
heated to 70°C for 1 h. The reaction was cooled to room temperature, 
poured onto ice water and stirred vigorously for 1 h. The beige soKd was 
collected by filtration and azeotroped with methanol to give 3'-(6- 
30 chloropyridazin-4-yl)-4-fluorobiphenyl-2-carbonitrile (0.24 g). 5h (400 MHz, 
dSDMSO) 7.73-7.82 (3H, m), 7.83-7.87 (IH, m), 8.04 (IH, dd, J 2.7, 9.0), 



- 48 - T1569PV 

8.12 (IH, dt, J 1.6, 7.8), 8.22 (IH, t, J 1.6), 8.40 (IH, d, J 2.0), 9.77 (IH, d, 
e7-2.0); m/z (ES+) 310. - 

The product from above (40 mg, 0.129 nxmol), benzeneboronic acid 
(24 mg, 0.197 mmol), tetrakis(triphenylphosphine)palladiiim(0) and 2N 
Na2C03 (0.5 ml) in tetrahydrofurala. (1.5 ml) were combined and heated to 
150°C for 10 min in a Smith Synthesiser microwave reactor. The reaction 
was diluted with CH2CI2 (6 ml) and NH4CI (2 ml) then poured into a PTPE 
(5 }iM) fritted syringe barrel. Thie oi^anic phase was concentrated while 
loading onto silica. Column chromatography using 40-50% ethyl 
acetate/hexanes gave the title compound as a white solid (20 mg). 5h (400 
MHz, d6 DMSO) 7.56-7.62 (3H, m), 7.74-7.80 (3H, m), 7.85-7.89 (IH, m), 
8.03-8.06 (IH, m), 8.19 (IH, dt, J 1.8, 7.0), 8.29-8.32 (3H, m), 8.58 (IH, d, J 
2.0), 9.71 (IH, d, J 2.0); mJz (ES+) 352. 

35 TO 70 

The compounds in Table 2 were prepared using the requisite' 
boronic acids in an analogous manner to that described in Examples 33 
and 34. 



Table 2 



EX. 
NO. 


PRODUCT 


Sh (400 MHz, d6 DMSO 
unless specified otherwise) 


mIz 
(ES+) 


35 


6,2'-Difluoro-5'-[6-(thien- 

2-yl)p37ridazin-4- 

yl]biphenyl-2-carbordtrile 


7.27 (IH, dd, J 4.7, 3.9), 7.71 
(IH, t, J 9.2), 7.79-7.87 (3H, 
m), 7.97 (IH, d, J 7.0), 8.13 
(IH, d, J 3.1), 8.33-8.35 (IH, 
m), 8.41 (IH, dd, J 1.2, 4.7), 
8.59 (IH, d, J 1.2), 9.58 (IH, 
d, J 1.2). 


376 
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36 


6,2'-Difluoro-5'- [6-(4- 
methoxyphenyl)- 
P3nn<iazm-4-ylJ bipnenyl-z- 
carbonitrile 


3.86 (3H, s), 7.13 (2H, d, J 

9.0), 7.69 (IH, t;J 9.2), 7.76- 
n on /oxT n qt- fi XX AA 7 

7.0 / V.ZU, mj, ./.y r (.1x1, Qu, ti 
1.4, 7.6), 8.27 (2H, d, J 9.0), 
8.32-8.36 (IH, m), 8.45 (IH,- 
dd, J 2.3, 6.7), 8,48 (IH, d, J 
2.0), 9.61 (IH, d,c7"2.3). 


400 


37 . 


5'.[6.(3-Chlorophenyl)- 
P3nHLdaziii-4-yl] -6,2'- 
difluorobiphenyl-2- 
carbonitrile 


7.62-7.63 (2H, m), 7.69-7.73 
(IH, m), 7.76-7.87 (2H, m), 
7.96 (IH, d, J 1.6), 8.28-0.01 
(IH, m), 8.36-8.40 (2H, m), 
8.48 (IH, dd, c/2.5, 6.8), 8.62 
(IH, d, J 2.0), 9.73 (IH, d, J 
2.3). 


404 


38 


6,2'-Di£luoro-5'-[6- 

(pyridin-3-yl)pyridazm-4- 

yl]biphenyl-2-carbonitnle 


7.63 (IH, dd, J4.7, 7.8), 7.70- 
7.88 (3H, m), 7.98 (IH, dd, J 
1.2, 7.4), 8.36-8.40 (IH, m;, 
8.49 (IH, dd, J 2.3, 6.7), 8.64- 
8.68 (2H, m), 8.76 (IH, dd, J 
1.2, 4.7), 9.45 (IH, d, J 1.6), 

t\ r7/> /"ITT J TO 0\ 

9.76 (IH, d, J Z.6). 


371 


39 


5'-[6"(4-Chlorophenyl)- 
pyrida2in-4-yl]-6,2'- 
difluorobiphenyl-2- 
carbomtrile 


7.56-7.92 (5H, m), 7.98 (IH, 
dd, J 1.2, 7.4), 8.28-8.50 (4H, 
m), 8.59 (IH, d, J 2,3), 9.71 
(lH,d,J2.3). 


404 


ACi 


Ky^zt ~iJiiluoro-o -Lu- 

(pyridin-4-yl)pyridazin-4- 

yl]biphenyl-2-carbonitrile 


7 70-7 fift f^H m") 7 Q7 flH 
d, 7.4), 8.28 (2H, dd, c7 1.4, 
4.5), 8.37-8.41 (IH, m), 8.49 
(IH, dd, J 2.5, 6.8), 8.70 (IH, 
d, J 2.3), 8,81-8.84 (2H, m\ 


371 
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9,80 (IH, d,c72,3). 




41 


2-yl)-4-fluorophenyl]-3-(4- 
fluoroplienyDpyridajriiie 


/ .4^ (.^±1, t, J 9.0J, 7.62 (IH, 
dd, «;-8.6, 0.8), 8.17-8.22 (IH, 
m), 8.27-8.39 (4H, m), 8.55 
(lH,.d, J 2.3), 8^75 (IH, d, J 
2.3),9.66(1H, 4,^2.3). ' 


382 - 


42 


tj""i.^t-j? iLioro-o~vo-iiiioro- 

pyridin-2-yl)phenyl]<3-(2- 

fluoroplienyl)pyridazine 


tAL-iAKi (211, m;, 7.53-7.66 
(3H, m), 7.91-8.02 (2H, m), 
8.20-8.27 (2H, m), 8.37 (IH, t, 
J 2.0), 8.63-8.64 (IH, m), 9.72 
(lH,d,c72.3). 


364 


43 


5- [3-(3 ,5-DijB[uorop37ridin- 
2-yl)-4-fluorophenyl] -3-(2- 
xx cLui upxienyi ^pyriQQ.zill6 


(CDCI3): 7.20-7.24 (IH, m), 
7.34-7.41 (3H, m), 7.47-7.53 
(IJl, m), 7.80-7.84 (IH, m), 
7.96 (IH, dd, J 2.3, 6.7), 8.13 
(IH, t, J 2.0), 8.19-8.24 (IH, 
m), 8.52 (IH, d, J'2.3), 9.44 
(lH,d, J-2.0). 


382 


44 


O-ifsr'S: XlXOrO-O-V.O~IlTJ.0r0"" 

pyridin-2-yl)phenyl]-3- 
(pyridin-3-yl)pyridazine 


7.60-7.67 (3H, m), 7.92-7.97 
(IH, m), 8.28-8.38 (2H, m), 
8.64-8.68 (3H, m), 8.76 (IH, 
dd, J 1.6, 4.7), 9.46 (IH, d, J 
2.0), 9.74 (lH, d,J^ 2.0). 


347 




o- Lo-v.o,o-jLFiHiioropyTiuiii- 
2-yl)-4-fluorophenyl] ^3-(3- 
fluoroplienyl)pyridazine 


(CDCI3): 7.20-7.25 (IH, m), 
7.36-7.43 (2H, m), 7.50-7.55 
(IH m) 7 81-8 00 m') 
8.52 (IH, d, J2.3), 9.45 (IH, 
d,«7'2.0). 


382 


46 


3-(2,4-Di£luorophenyl)-5- 
[3-(3,5-difluorop3nddin-2- 


(CDCla): 6.96-7.02 (IH, m), 
7.08-7.13 (IH, m), 7.36-7.42 


400 





yl)-4-fluoropheiiyl]- 
pyndazine 


(2H, m), 7.79-7.83 (IH, m), 

T rkCf /■! XT JJ TOO CO\ O AQ 

7.95 cm, dd, e/ ^.o, o.o;, o-Uy 
(IH, t, J 2.2), 8.23-8.29 (IH, 
m), 8.52 (IH, d, J 2.3), 9.44 
(lH,d,c7"2.3). 




47 


5- [3-(3,5-Difluoropyridin- 
2-yl)-4-fluorophenyl]-3-(3- 
methoxyphenyl)- 
pyiidazine 


(CDCI3): 3.93 (3H, s), 7.06- 
7.09 (IH, m), 7.36-7.47 (3H, 
m), 7.o4 1.1x1, d, d l.b;, /. /»- 
7.84 (2H, m), 7.97 (IH, dd, J 
2.3, 6.7), 8.01 (IH, d, J 2.3), 
8.52 (IH, d, J 2.3), 9.43 (IH, 
d, J2.3). 


394 


48 


6,2'-Difluoro-5'-[6-(2- 

fluoropheiiyl)pyridazin-4- 

yl]biphenyl-2-carbonitrile 


7.41-7.46 (2H, m), 7.59-7.72 
(2H, m), 7.75-7,86 (2H, m), 
7.94-8.01 (2H, m), 8.27-8.31 
(IH, m), 8.39 (2H, 4, J 2.1), 
9.73(lH,d, J2.3). 


388 


49 


6,2'.Difluoro-5'-[6-(3- 

fluoroplienyl)pyridazm-4- 

yl]biphenyl-2-carbomtrile 


7.38-7.43 (IH, m), 7.61-7.88 
(4H, m), 7.96-8.05 (IH, m), 
8.13-8.19 (2H, m), 8.35-8.40 
(IH, m), 8.48 (IH, dd, J 2.5, 
6.7), 8.61 (IH, d, J^2.1), 9.73 
(lH,d,J1.8). 


388 


50 


3- [6-(3-Fluorophenyl)- 
P3n7idaziii-4-yl] - 
benzonitrile 


7.40-7.45 (IH, m), 7.66 (IH, 

7.8), 8.04 (IH, dt, J 1.2, 7.8), 
8.15-8.19 (IH, m), 8.19-8.22 
(IH, m), 8.42-8.45 (IH, m), 
8.66 (IH, m), 8.67 (IH, d. J. 


276 
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2.3), 9.74 (lH,d,J^ 2.3). 




51 


3-[6-(2-Pluorophenyl)- - 
13 vrndazin -4— vl 1 - 

benzonitrile 


7.43-7.48 (2H, m), 7.60-7.66 
^xxi, mj, / .oU Klti, t, e/ 7.0), 
7.98-8.02 (IH, m), 8.02-8.04 
(IH, m), 8.34-8.37 (IH, m), 
8.42 (IH, t, J2.0), 8.56-8.57 
(lH,m),9.75 (lH,d, J-2.0). 


276 


52 


3- [6-(4-Fluorophenyl)- 
benzonitrile 


7.41-7.47 (2H, m), 7.81 (IH, t, 
r n Q\ Q no Q AC /t TT \ 

8.37-8.41 (2H, m), 8.41-8.49 
(IH, m), 8.62 (IH, d, J 2.0), 
8.64-8.65 (IH, m), 9.70 (IH, 
d, ^2.0). 


276 


53 


3-[6-(4-Methoxyphenyl)- 
benzonitrile 


3.87 (3H, s), 7.13-7.16 (2H, 
m;, /.oO (.1x1, t, «/ 7.8), 8.01- 
8.04 (IH, m), 8.28-8.31 (2H, 
m), 8.39-8.42 (IH, m), 8.54 
(IH, d, J 2.0), 8.62-8.64 (IH, 
m), 9.62 (lH,d,c72.0). 


288 


54 


3-[6-(3,4-Difluoro- 
phenyl)p3n:ida2in-4-yl] - 

kJ CXXZrl^XXX IfX XXC? 


7.69 (IH, td, J 8.6, 10.6), 7.82 
(IH, t, J 7.8), 8.03-8.06 (IH, 
m), 8.22-8.26 (IH, m), 8.39- 
8.42 (IH, m), 8.42-8.45 (IH, 
m), 8.65-8.66 (IH, m), 8.66 
(IH, d, J 2.0), 9.73 (IH, d, J 
2.0). 


294 

- 


55 


3-[6-(2,4-Di£luoro- 

phenyl)pyridazin-4-yl]- 

benzonitrile 


7.33-7.38 (IH, m), 7.50-7.56 
(IH, m), 7.80 (IH, t, J 7.8), 
8.20-8.05 (IH, m), 8.08 (IH, 
td, J 7.0, 9.0), 8.34-8.37 (IH, 


294 
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m), 8.41 (IH, t, J 2.0), 8.55- 
8.57 (IH, m), 9.75 (IH, d, J 
.2.0>. 




56 


5'-t6-(2-Chloropheiiyl)- 
pyridazin-4-yl]-6,2'-: 
difluorobipnenyl-'Z- 
carbordtrile 


7.60-7.65 (2H, m), 7.73 (IH, t, 
J 9.1), 7.78-7.90 (2H, m), 
/.yo-o.uo vxxi, m^, o.oo v.-^xi, 
dd, J 1.9, 7.5), 8.36-8.41 (IH, 
m), 8.50 (IH, dd, J 2.3, 6.8),. 
8.58 (IH, d, J 2,1), 9.72 (IH, 
d,J2.1). 




57 


3-(4-Metlioxyp"®iiyl)-5- 
phenylpyxidazine 


o.oo yoti-i 8), /.±d V..^Jti, Q, e/ 

8.9), 7.56-7.62 (3H, m), 8.02- 
8.06 (2H, m), 8.25 (2H, d, J 
8.9), 8.39 (IH, d, c7"2.1), 9.53 
(IH, d, J 2.1). 




58 


4-Fluoro-3'-[6-(4- 
methoxy- 

phenyl)p3n:idazin-4-yl]- 
biphenyl-2-carbomtrile 


3.86 (3H, s), 7.14 (2H, d, J 
8.8), 7.73-7.79 (3H, m), 7.85- 
7.89 (in, m), o.Uo-o.Uo ylti, 
m), 8.17 (IH, dt, J 2.0, 7.0), 
8.27-8.28 (IH, m), 8.28 (2H, 
d, J 8.8), 8.51 (IH, d, J 2.3), 
9.63 (IH, d, J 2.3). 


382 


59 


5-[3-(3,5-Difluoropyridin- 

2-yl)-4-fluoroplienyl]-3-(4- 

metnoxypnenyl)- 


(CDCls): 3.90 (3H, s), 7.07 
(2H, d, J 9.0), 7.36-7.41 (2H, 

7 96 (2TI m) 8 13 (IH, a, J 
5.0), 8,12 (IH, d, J 9.0), 8.52 
(IH, d, J 2.3), 9.36 (IH, d, J 
2.3). 


394 


60 


3-(4-C5hloroplienyl)-5-[3- 


7.62-7.67 (3H, m), 8.17-8.22 


398 
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(3,5-difluoropyridin-2-yl)- 
4-fluorophenyi3 - 
P3aidazine 


(IH, m), 8.27-8.36 (4H, m), 
8.58 (IH, d, J-2.0), 8.75 (IH, 
d, J 2.3), 9.68 (IH, d, J 2.3). 




61 


2:{5-[3-(3,5-Difluoro- 
Pvridiii-2-vl)-4-fliioro- 
phenyl]pyridaziii-3-yl}-5- 
fluorobenzonitrile 


(CDCla^: 7.36-7.45 (2H, m), 

(lH,m), 7.99 (lH,dd,c7 2.3, 
6.3), 8.15 (IH, dd, J 5.5, 8.6), 
8.18 (IH, d, J2,0), 8.51 (IH, 
d, J 2.3), 9.54 (IH, d, J 2.3). 


398 


62 . 


3-(4-Chlorophenyl)-5-[4- 

fluoro-S-fS-fluoroTDviidiii- 

2-yl)phenyi]pyridazine 


(CDCI3): 7.38-7.46 (2H, m), 
7 52-7 61 f3H m") 7 fKA. 

(IH, m), 8.00 (IH, d, J 1.6), 
8.01 (IH, d, J-2.3), 8.11 (2H, 
d, J 8.2), 8.60 (IH, d, J 4.3), 
9.44 (lH,d,c72.0). 


380 


63 


5-[4-Fluoro-3-(3-fluoro- 
(furan-3-yl)pyridazine 


(CDCI3): 7.08-7.10 (IH, m), 

/ .00- / -ffcD v^^-txy my, / .00- / .0 J. 

(2H, m), 7.76-7.81 (2H, m), 
7.98 (IH, dd, J 2.5, 6.5), 8.23 
(IH, s), 8.59-8.61 (IH, m), 
9.34 (lH,d, J^2.3). 


336 


64 


5-[4-Fluoro-3-(3-fluoro- 
pyridin-2-yl)phenyl]-3- 
f fiiraii-2-vDnvri d a 9n n a 


(CDCI3): 6.63 (IH, q, J 1.8), 
7.36-7.45 (3H, m), 7.55-7.60 
vxxx, m^, / .DO- # .0* li-xx, xtljy 
7.80-7.84 (IH, m), 8.01 (IH, 
dd, J 2.5, 6.5), 8.04 (IH, d, J 
2.0), 8.59-8.61 (IH, m), 9.34 
(lH,d,c7'2.3). 


336 


65 


3-(2,3-Difluorophenyl)-5- 


(CDCI3): 7.24-7.45 (4H, m)^ 


382 
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L4-iluoro-o-(o-iluoro- 
pyridin-2-yl)phenyl]- 
pyridazine - 


(IH, m), 7.94-8.02 (2H, m), - 
8.13 (IH, t, J2.2), 8.59-8,61 - 
(IH, m), 9.48 (IH, d, J 2.0). 




66 


5- [4-Fluoro-3-(3-fluoro- 
pyridin-2-yl)phenyl] -3- 
twxien-o-yi^pyriua.ziiie 


(CDCls): 7.37-7.52 (3H, m), 
7.55-7.61 (IH, m), 7.79-7.83 

VXXX, TTiJ, / .OO V-I-Ll, CLU, e/ J..^, 

5.1), 7.92 (IH, d, J 2.3), 7.99 
(IH, dd, J 2.3, 6.3), 8.14 (IH, 
q, J 1.4), 8.59-8.61 (IH, m), 
9.37 (lH,d, c72.0). 


352 


67 


5- [4-Fluoro-3-(3-fluoro- 
P3nniaiii-z-yl;pnenyij -o- 
(thien-2-yl)pyridazine 


(CDCI3): 7.19 (IH, dd, J 3.7, 
4.yj, /,o /- / .4:0 i,zxi, mj, /.oz- 
7.61 (2H, m), 7.77-7.82 (2H, 
m), 7.94 (IH, d, c7 2.3), 7.99 
(IH, dd, J'2.5, 6-5), 8.59-8.61 
(IH, m), 9.33 (IH, d, ^2.0). 


352 


68 


3-(2,5-Difluoroplienyl)-5- 
[4-uuoro-3-(3-fluoro- 
pyridiii-2-yl)phenyl] - 
pyridazine 


(CDCI3): 7.14-7.23 (2H, m), 
7.0 /-/.4o tzxl, m;, /.oz-/.bU 
(IH, m), 7.80-7.84 (IH, m), 
7.96-8.01 (2H, m), 8.16 (IH, t, 
c72.2), 8.59-8.61 (IH, m);9.47 
(lH,d, J2.3). 


382 


69 


3-(3,4-Difluorophenyl)-5- 

P3nddin-2-yl)phenyl]- 
pyridazine 


(GDUI3J: 7.31-7.46 (3H, mj, 

(IH, m), 7.87-7.91 (IH, m), 
7.97-8.09 (3H, m), 8.59-8.61 
(IH, m), 9.45 (IH, d, J 2.3). 


38^ 


70 


4-{5-[4-Fluoro-3-(3-fliioro- 


(CDCI3): 7.39-7.47 (2H, m),. 


371 
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pyricujti-z-yi^pneiiyij - 


7.57-7.61 (IH, m), 7.82-7.87 






pyridaziii-3-yl}- 


(8H, m), 8.03 (IH, dd, <72.5, 






benzonitrile 


6.5), 8.06 (IH, d, J 2.0), 8.28 








(1H,8), 8.30(lH,t.e7-1.8), 








8.59-8.61 (IH, m), 9.51 (IH, 








d, J 2.3). 





EXAMPLE 71 



N- rS-O-B romophenyDp vridazin-S-vn-iV-TTi atTi y l amina 

Lead tetraacetate (363.3. g, 819 mmol) and trifluoroacetic acid (825 
ml) were combined and cooled to 0**C before adding l-bromo-3- 
vinylbenzene (150 g, 819 mmol) in CH2CI2 (1 1) dropwise so as to maintain 
a temperature of <10°C. The reaction was tlieii allowed to warm to room 
temperature and stirred for 2 h. The reaction was diluted with CH2CI2 
(500 ml), poured into H2O (3 1), and stirred vigorously before filtering 
through a pad of Hyflo. The organic phase was separated and the cake 
rinsed with a further portion of CH2CI2 (1 1), which was subsequently 
washed with the separated aqueous phase. The combined organic extracts 
were washed with H2O (750 ml), NaHCOa (750 ml) and H2O (750 ml), 
dried over MgS04 and concentrated to give (3-bromophenyl)acetaldehyde 
(163 g), which was used directly. 

6N HCl (139 ml) was added dropwise to a solution of morpholine (75 
ml, 860 mmol) in 1,4-dioxane (1140 ml). On complete addition, glyoxylic 
acid (72 g, 778 mmol) and the product firom above (163 g, 819 mmol) were 
added and the reaction heated to reflux for 15 h. The reaction was cooled 
to room temperature, diluted with H2O (800 ml) and the products 
extracted into ethyl acetate (2 x 800 ml). The combined organic extracts 
were washed with brine (125 ml), dried over MgS04 and concentrated. 4- 
(3-Bromophenyl)-5-hydroxy-5H"-faran-2-one was obtained as a cream solid 
by crystallising from diethyl ether/hexanes (95.6 g). 5h (360 MHz, d^ 
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DMSO) 6.64 (IH, d, J 8.8), 6.88 (IH, s), 7.48 (IH, t, J 8.1), 7.70-7:73 (IH, 
m), 7.78-7.81 (IH, m), 8.00-8.01 (IH, m), 8.04 (IH, d, J 8.8). 

The product from above (95.6 g, 375 mmol) and hydrazine hydrate 
(45.5 ml, 937 mmol) in ethanol (1.9 1) were combined and heated to reflux 
5 for 12 h. The reaction was cooled to room temperature, diluted with H2O 
(960 ml) and cooled in an ice bath. 5-(3-Bromophenyl)-2H-pyridazin-3-one 
was obtained as a pale yellow solid, which was collected by filtration (34 
g). The filtrate was concentrated to a smaller volume and a further 16 g of 
product was collected by filtration. Sh (360 MHz, d^ DMSO) 7.20 (IH, d, J 
10 2.1), 7.48 (IH, t, J 7.9), 7.70-7.73 (IH, m), 7.81-7.84 (IH, m), 8.04 (IH, t, J 

1.8) , 8.30 (IH, d, J.2.1), 13.15 (IH, s). 

The product from above (10 g, 39.8 mmol) was suspended in 
phosphorus oxychloride (60 ml) and heated to TO'C for 3 h. The reaction 
was concentrated to half the volume before pouring onto ice water and 
15 stirring vigorously for 1 h. 5-(3-Bromophenyl)-3-chloropyridazine was 
obtained as an orange solid, which was collected by filtration and 
azeotroped with toluene (10.6 g). 6h (360 MHz, ds DMSO) 7.54 (IH, t, J 

7.9) , 7.76-7.79 (IH, m), 7.99-8.02 (IH, m), 8.25 (IH, t, J 1.8), 8.35 (IH, d, J 
2,1), 9.70 (lH,d,c7^2.1). 

20 The product from above (0.5 g, 1.86 mmol) was added to a 2M 

solution of methylamine in tetrahydrofiiran (3 ml) and heated to 170°C for 
1 h in a Smith Synthesiser microwave reactor. The organic phase was 
diluted with ethyl aicetate, washed with water, dried over MgSOi and 
concentrated while loading onto silica. Colinnn chromatography using 

25 . 50% ethyl acetate/hexanes followed by ethyl acetate as eluent gave.the 
title compound as an orange soHd (0.1 g). 5h (360 MHz, d^ DMSO) 2.92 
(3H, d, J 4.9), 6.85 (IH, q, J 4:9), 7.00 (IH, d, J 2.1), 7.49 (IH, t, J 7.9), 
7.68-7.71 (IH, m), 7.75-7.78 (IH, m), 7.97 (IH, t, J 1.8), 8.80 (IH, d, J 2.1); 
7/1/2 (ES+) 264, 266. 
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TCyAMPT.F S 72 TO 78 

The compounds in Table 3 were prepared in an analogous manner 
to that described in Example 71. 



Table 3 



EX. 
NO. 


PRODUCT 


5h (400 MHz, d6 DMSO) 


m/z 
(ES+) 


72 


Bromophenyl)- 

pyridazirL-3-yl]-iV*- 

isopropylamine 


X.^X V.UXly c/ KJ,OJf rt» XO'^mJuJu 

(IH, m), 6.70 (IH, d, J 7.4), 6.97 
(IH, d, J 2.1), 7.49 (IH, t, J 7-9), 
7.68-7.71 (IH, m), 7.72-7.75 
(IH, m), 7.93 (IH, t, J 1.8), 8.76 
(IH, d, J2.1). 


9Q9 

294 


73 


pyridazin-3-yl]-iSr- 
cydopropylaxaine 


0.47-0.51 (2H, m), 0.75-0.80 
v,axi, zq./, ^.oo-ji. 1 o v-LJci, m^, / .uo 
(IH, d, J 2.0), 7.33-7.35 (IH, m), 
7.50 (IH, t, J 7.9). 7.69-7 72 
(IH, m), 7.77-7.80 (IH, m), 7.99 
(IH, t, J 1.8), 8.86 (IH, d, J 2.0). 


290, 


74 


iV-AUyl-Ar-[5-(3- 

bromophenyl)- 

pyridazin-3-yl]aDaine 


4.04- 4.08 (2H, m), 5.10-5.13 
(IH, m), 5.22-5.28 (IH, m), 5.93- 
6.02' (IH, m), 7.04 (IH, d, J 2.0), 

7.05- 7.07 (IH, m), 7.49 (IH, t, J 
7.8), 7.68-7.71 (IH, m), 7.74- 
7.77 (IH, m), 7.95 (IH, t, J 1.8), 
8.82 (lH,d, J2.0). 


290, 
292 


75 . 


iV-[5-(3- 
Bromophenyl)- 


1.20 (3H, t, J 7.0), 3.41 (2H, qd, 
J 5.5, 7.0), 6.84 (IH, t, J 5.5), 


278, 
280 
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pyrida2dn-3-yl]-iSr- 
el^ylaroine 


6.99 (IH, d, J 2.0), 7.49 (IH, t, 
7.8), 7.68-7.71-(lH, m), 7.74- 
7.77 (IH, m), 7.95 (IH, t, J 1.8), 
8.79 (lH,d, J2.0). 




76 


J\r-Benzyl-iV-[5-(3- 
bromophenyl)- 
pyiidaziii-3-yl] amine 


4.64 (2H, d, J 5.9), 7.08 (IH, d, 
J 2.0), 7.22-7.26 (IH, m), 7.31- 
7.35 (2H, m), 7.37-7.42 (3H, m), 
7-49 (IH, t, 7.8), 7.68-7.71 (IH, 
m), 7.73-7.76 (IH, m), 7.94 (IH, 
t, J 2.0), 8.82 (IH, d, J 2.0). 


340, 
342 


77 


Bromophenyl)- 
pyridazin-3-yl] -iV-(2- 
methoxybenzyl)- 
amine 


3.85 (3H, s), 4.59 (2H, d, J 5.9), 
6.87-6.91 (IH, m), 7.00-7.03 
(IH, m), 7.11 (IH, d, J 2.0), 7.18 
(IH, t, J 5.9), 7.22-7.29 (2H, m), 
7.49 (IH, t, J 7.8), 7.68-7.71 
(IH, m), 7.73-7.76 (IH, m), 7.93- 
7.94 (IH, m), 8.81 (IH, d, J 2.0). 


370, 
372 


78 


5-(3-Bromopnenyl)-3- 
(2,5-dihydropyrrol-l- 
yi)pyridaziiie 


4.36 (4H, s), 6.09 (2H, s), 7.11 
(IH, d, J 2.0), 7.50 (IH, t, J 7.8), 
7.69-7.72 (IH, m), 7.87-7.90 
(IH, m), 8.12 (IH, t, J 1.8), 8.90 
(lH,d, J2.0). 


304 



EXAMPLE 79 



5"(3-Bromophenvl)-3-ethoxvpYrida2ine 

Sodium metal (0.13 g, 5.65 mmol) was added portionwise to dry 
ethanol (10 ml) \mder external cooling (water bath). On addition of all the 
sodium, the reaction was allowed to attain room temperature and the 
* solution stirred for 1 h before adding 5-(3-bromophenyl)-3-dhloropyridazine 
(0.15 g, 0.557 imnol) in ethanol (6 ml). The suspension was stirred for 18 h 



-60- 



T1569FV^ 



before adding water and removing the etiianol in vacuo. The products 
■ were extracted into CH2CI2, dried over MgSO* and concentrated. The title 
compound was obtained as a white solid following preparative TLC using 
25% ethyl acetate/hexanes as eluent (30 mg), 8h (400 MHz, d^ DMSO) 1.41 
(3H, t, J 7.0), 4.55 (2H, q, J 7.0), 7.50 (IH, t, J 8.0), 7.55 (IH, d, J- 2.0), 
7.71-7.74 (IH, m), 7.91-7.94 (IH, m), 8.14 (IH, t, J 1.8), 9.30 (IH, d, J 2.0); 
m/z (ES+) 279, 281. 

EXAMPUB80 

3-Allvlo xv-5-(3-bromophenvDpvrida2dn6 

Sodium hydride as a 60% dispersion in mineral oil (0.175 g, 4.38 
mmol) was added to a solution of allyl alcohol (0.25 ml, 3.79 mmol) in 
tetrahydrofiiran (4 ml) and stirred for 30 mm before adding 5-(3-bromo- 
phenyl)-3-chloropyridazine (0.5 g, 1.86 mmol). The suspension was heated 
to 170°C for 30 min in a Smith Synthesiser microwave reactor. The 
reaction was diluted with ethyl acetate, washed with H2O, dried over 
MgS04 and concentrated while loading onto silica. Column 
chromatography using 20% ethyl acetate/hexanes as eluent gave the title 
compound as a white soUd (0.2 g). 8h (400 MHz, d^ DMSO) 5.03-5.05 (2H, 
m), 5.29-5.32 (IH, m), 6.44-5.50 (IH, m), 6.10-6.20 (IH, m), 7.51 (IH, t, J 
8.0), 7.61 (IH, d, J 2.0), 7.72-7.75 (IH, m), 7.92-7.95 (IH, m), 8.16 (IH, t, J 
1.8), 9.33 (IH, d, j 2.0); m/z (ES+) 291, 293. 

EXAMPLE 81 

3-(6-Isopropv1flTni nopvrida2in-4-vl)benzonitrile 

J\r-[5-(3-Bromophenyl)pyridazin-3-yl]-JV-isopropylamine (0.1 g, 0.342 
mmol), zinc cyanide (52 mg, 0.443 mmol) and tetrakis(triphenyl- 
phosphine)palladium(0) (10 mg) were taken up in iy;iV-dimethylformamide 
(2 nal). The reaction was heated to 150'C for 10 miti in a Smith 
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Synthesiser microwave reactor. The reaction was diluted with ClJaCla (6 
ml) and H2O (2 ml) tiien potired into a PTFE (5 jiM) fiitted syringe barrel. 
.The organic phase was concentrated and pizrified by column 
chromatography using 50-76% ethyl acetate^exanes as eluent. The title 
compound was obtained as a white solid by recrystallising from ethyl 
acetate (36 mg). 5h (400 MHz, d^ DMSO) 1.21 (6H, d, J 6.7), 4.13-4.21 (IH, 
m), 6.76 (IH, d, J 7.4), 7.01 (IH, d, J 2.0), 7^74 (IH, t, J 7.8), 7.95-7.97 (IH, 
m), 8.05-8.08 (IH, m), 8.25-8.26 (IH, m), 8.81 (IH, d, J 2.0); m/z (ES+) 238. 

ir.YATVrPT.TC g 82 TO 84 

The compoimds in Table 4 were prepared in .an analogous manner 
to that described in Example 81. 



Table 4 



EX. . 
NO. 


PRODUCT 

1 


5h (400 MHz, d6 DMSO) 


m/z 
(ES+) 


82 


3-(6-B enzylamino- 

P3rridazin-4-yl)- 

benzonitrile 


4.65 (2H, d, J 5.9), 7.13 (IH, d, 
J 1.6), 7.22-7.26 (IH, m), 7.31- 
7.35 (2H, m), 7.38-7.40 (2H, 
m), 7.47 (IH, t, J 5.9), 7.74 
(IH, t, J 7.8), 7.94-7.97 (IH, 
m), 8.06-8.09 (IH, m), 8.26- 
8.28 (IH, m), 8.87 (IH, d, J . 
1.6). 


287 


83 


3-[6-(2-Metho^- 
benzylamino)- 
pyridazin-4-yl] - 
benzonitrile 


3.84 (3H, s), 4.60 (2H, d, J 5.9), 
6.87-6.91 (IH, m), 7.00-7.03 
(IH, m), 7.16 (IH, d, J 2.0), 
7.22-7.28 (3H, m), 7.74 (IH, t, 
J 7.8), 7.95-7.97 (IH, m), 8.06- 


317 
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• 


8.09 (IH, m), 8.26-8.27 (IH, 
m), 8.86 (lH,d,c7 2.0). 




84 


3-(6-Beiizylo3y- 
pyridaziii-4-yl)- 
benzonitrile 


5.59 (2H, s), 7.34-7.38 (IH, m), 
7.40-7.44 (2H, m), 7.52-7.55 
(2H, m), 7.72 (IH, d,y 2.0), 
7.76 (IH, t, J 7.8), 7.98-8.01 
(IH, m), 8.26-8.29 (IH, m), 
8.46-8.47 (IH, m), 9.40 (IH, d, 
J 2.0). 


288 



EXAMPLE 85 



3^"(6-Ethvlammopvrida2in"4-yl)-4-fluorobiphenyI-2-carbom 

iSr-[5-(3-Bromophenyl)pyridazin-3-yl]-JSr-et^^ (0.1 g, 0.360 

mmol), 2-(5,5-dimethyl-[l,3,2]dioxaborinan-2-yl)-5-fluorobenzomti^ (0.1 
g, 0.429 mmol), 2N Na2C03 (0.5 ml) and tetrakis(triphenylphosphine)- 
palladium(O) (10 mg) in tetrahydrofuran (1.5 ml) were combined and 
heated to 150^C for 10 min in a Smith Synthesiser microwave reactor. 
The reaction was diluted with CH2CI2 (6 ml) Eind NH4CI (2 ml) then poured 
into a PTFE (5 fxM) fritted syringe barrel. The organic phase was 
concentrated while loading onto siUca and purified by column 
chromatography using 50% ethyl acetate/hexanes followed by ethyl acetate 
as eluent. The title compound was obtained as a white solid by 
recrystallising jfrom ethyl acetate (46 mg). 5h (400 MHz, d^ DMSO) 1.19 
(3H, t, J 7.0), 3.41 (2H, qd, J 5.1, 7.0), 6.88 (IH, t, J 5.1), 7.05 (IH, d, J 
1.6), 7.69-7.76 (3H, m), 7.79-7.83 (IH, m), 7.85-7.88 (IH, m), 7.94-7.95 (IH, 
m), 8.01-8.04 (IH, m), 8.85 (IH, d, J 1.6); m/z (ES+) 319. 



EXAMPLES 86 TO 94 
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The compoxmds in Table 5 were prepared in an analogous manner 
to that described in Example 85. 



Table 5 



EX. 
NO. 


PRODUCT 


5h (400 MHz, d6 DMSO) 


mlz 
(ES+) 


86 


4-Fluoro-3'-(6- 
isopropylamino- 
pyridazin-4-yi)- 
biphenyl-2-carbonitrile 


1.21 (6H, d, J 6.3), 4.14-4.22 
(IH, m), 6.74 (IH, d, J 7.8), 7.03 
(IH, d, J 2.0), 7.69-7.76 (3H, m), 
7.79-7.82 (IH, m), 7.84-7.86 
(IH, m), 7.92-7.94 (IH, m), 8.01- 
8.04 (IH, m), 8.83 (IH, d, J 2.0). 


333 


87 


4-Fluoro-3'-(6- 
propylaminopyridazin- 
4-yl)biphenyl-2- 
carbonitrile 


0.95 (3H, d, J 7.2), 1.56-1.67 
(2H, m), 3.33-3.37 (2H, m), 6.89- 
6.93 (IH, m), 7.06-7.07 (IH, m), 
7.69-7.88 (5H, m), 7.93-7.95 
(IH, m), 8.00-8.04 (IH, m), 8.84- 
8.85 (IH, m). 


333 


88 


3'-(6-Cyclopropyl- 
aininopyridazin-4-yl)- 
4-fluorobiphenyl-2- 
carbonitrile 


0.48-0.52 (2H, m), 0.75-0.80 
(2H, m), 2.65-2.71 (IH, m), 7.16 
(IH, d, c72.0), 7.35-7.37 (IH, m), 
7.70-7.76 (3H, m), 7.80-7.84 
(IH, m), 7.88-7.91 (IH, m), 7.98- 
7.99 (IH, m), 8.01-8.04 (IH, m), 
8.92 (IH, d,J'2.0). 


331 


89 


3'-(6-AllylaTnino- 
pyrida2ia-4-yl)-4- 
fluorobiphenyl-2- 
carbonitrile 


4.04-4.07 (2H, m), 5.09-5.13 
(IH, m), 5.23-5.28 (IH, m), 5.93- 
6.02 (IH, m), 7.07-7.09 (IH, m), 

7.10 (IH, d, J 1.6), in^-in^ 

(3H, m), 7.79-7.83 (IH, m), 7.85- 


331 
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7.88 (IH, m), 7.94-7-95 (IH, m), 
8.01-8.04 (IH, m), 8.80 (IH, d, J 
1.6). 




90 


3'-(6-Benzylaiiiiiio- 
pyridazin-4-yl)-4- 
fluorobiphenyi-2- 
carbonitrile 


4.64 (2H, d, J 5.9), 7.14 (IH, d, 
J 2.0), 7.22-7.26 (IH, m), 7.31- 
7.35 (2H, m), 7.38-7.41 (2H, m), 
7.45 (IH, t, J 5.2), 7.69-7.76 
(3H, m), 7.78-7.82 (IH, m), 7.84- 
7.87 (IH, m), 7.92-7.94 (IH, m), 
8.01-8.04 (IH, m), 8.89 (IH, d, J 
2.0). 


381 


91 


4-Fluoro-3'-(6- 
methiyiaTnino- 
pyridazin-4-yi)- 
biplienyl-2-carbonitrile 


2.92 (3H, d, J 5.1), 6.88 (IH, t, J 
5.1), 7.06 (IH, d, ^2.0), 7.69- 
7.76 (3H, m), 7.79-7.83 (IH, m), 
7.86-7.89 (IH, m), 7.95-7.96 
(IH, m), 8.00-8.04 (IH, m), 8.87 
(lH,d, J2.0). 


305 


92 


4-Fluoro-3'-(6- 
methoxypyridazin-4- 
yl)biph.eiiyl-2- 
carbomtrile 


4.09 (3H, s), 7.61 (IH, d, J 2.0), 
1.10-l.n (3H, m), 7.82-7.86 
(IH, m), 8.01-8.04 (2H, m), 8.13 
(IH, t, J 1.6), 9.39 (IH, d, J 2.0). 


306 


93 


3'-(6-Etho37pyridazin- 
4-yl)-4-fluorobipheiiyl- 
2-carbonitrile 


1.42 (3H, t, J 7.0), 4.55 (2H, q, J 
7.0), 7.59 (IH, d, J 2.0), 7.70- 
7.77 (3H, m), 7.83-7.86 (IH, m), 
8.01-8.04 (2H, m), 8.13-8.14 
(IH, m), 9.37 (IH, d, J 2.0). 


320 


94 


3'-(6-Ben2yloxy- 

pyridaziix-4-yl)-4- 

fluorobiphenyl-2- 


5.59 (2H, s), 7.34-7.44 (3H, m), 
7.52-7.55 (2H, m), 7.70 (IH, d, J 
2.0), 7.71-7.77 (3H, m), 7.82- 
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carbonitiile 


7.86 (IH, m), 8.01-8.06 (2H, m), 
8.14-8.15 (IH, m), 9.41 (IH, d, J 
2.0). 





5"(4-Fluoro-3-hvdroxvphenvl)-3-phenvlpvridazine 

To a solution of 6-(4-fluoro-3-methoxyphenyl)-3-phenylpyridazine 
(0.6 g, 2.14 mmol) in dichloromethane cooled to -70°C was added boron 
tribromide (0.81 ml, 8.56 nunol). The reaction mixture was stirred at 
-7.0**C for 30 miTi then allowed to warm to room temperature and stirred . 
for 2 h. The reaction was cooled to ©""C, then 1 ml of methanol was added. 
The reaction mixture was poured onto a solution of sodium 
hydrogencarbonate, the precipitate obtained was collected by filtration, 
washed with water and dried (MgS04) to giye the title compound (400 mg). 
8h (400 MHz, CDCI3) 7.37 (IH, dd, J 8.4, 11.2), 7.47-7.61 (5H, m), 8.26-8.28 
(2H, m), 8.37 (IH, d, J 2,0), 9.50 (IH, d, J 2.0), 10.25-10.40 (IH, br s); mJz 
(ES+) 267, 

5-r4-Fluoro-3-(2-methvl-2H-ri.2.41triazol-3-vlmethoxv)phenvn-3- 
phenvlnvridazine 

" To a solution of 5-(4-fluoro-3-hydroxjrphenyl)-3-phenylpyridazine (80 
mg, 0.3 mmol) in iV^iNT-dimethylformamide (2 ml) was added sodium 
hydride (30 mg, 0.6 mmol). After stirring for 10 min (2-methyl-2£r- 
[l,2,4]triazol-3-yl)methanol (50 mg, 0.3 mmol) was added. The reaction 
mixture was heated at eO^'C for 30 min. The reaction mixture was poured 
into water, and the precipitate obtained was collected by filtration, washed 
with water and dried (MgS04). The soUd was dissolved in ethyl acetate, 
adsorbed onto silica and purified by flash chromatography using ethyl 
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acetate/hexane (20:1) as eluent. The appropriate fractions were combined 
and evaporated under reduced pressure to give the title compound as a 
soHd. 6h (400 MHz, GDdi) 4.05 (3H, s), 5.44 (2H, s), 7.27-7.37 (3H, m), 
7.51-7,61 (3H^ m), 7.92 (2H, dd, J 11.3, 2.3), 8.16 (2H, dd, J 6.3, 1.6), 9.34 
(IH, d, J 1.6); miz (ES*^) 362. 

5-r4-Fluoro-3-(l-rQetibLvl-3-trifLuoromethvl-ljg-pv^ 
phenvll -3-phenvlpvridazine 

To a slurry pf 5-(4-fluoro-3-hydroxyphenyl)-3-phenylpyridazine (80 
mg, 0.3 mmol), (l-methyl-3-trifluoromethyl-lff-pyrazol-4-yl)methanol (81 
mg, 0.45 mmol) and triphenylphosphine (118 mg, 0.45 mmol) in 
tetrahydrofuran (2 ml) was added diisopropyl azodicarboxylate (91 mg, 
0.45 mmol). The reaction mixture was stirred at room temperature for 2 
h. The reaction mixture was adsorbed onto siHca and purified by flash 
chromatography using a gradient elution of isohexane/ethyl acetate 20:1 to 
1:20 as eluent. The appropriate fractions were combined and evaporated 
under reduced pressure to give a solid which was recrystallized from 
acetonitrile to give the title compound (45 mg). 5h (400 MHz, CDCI3) 3.96 
(3H, s), 5.21 (2H, s), 7.27-7.34 (3H, m), 7.51-7.61 (4H, m), 7.91 (IH, d, J 
2.3), 8.13-8.14 (2H, m), 9.35 (IH, d, J 2.3); m/z (ES+) 429. 

TCyAMPT.TC S 98 AND 99 

The compounds in Table 6 were prepared in an analogous manner 
to that described in Example 96. 



Table 6 



EX. 


PRODUCT 


6h (400 MHz, CDCI3) 


m/z ' 
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NO. 






(ES+) 


98 


5-14-Fluoro-3- 
(p3nidin-4- 

ylmetiioxy)pheiiyl]-3- 
phenylpyridazine 


5.27 (2H, s), 7.28-7.34 .(3H, m), 
7.42 (2H, d, J 6.3), 7.51-7.59 (3H, 
m), 7.88 (IH, d, J 2.0), 8.11-8.13 
(2H, m), 8.66-8.68 (2H, m), 9.32 
(lH,d,c72.0). 


358 


99 


5-[4-Fluoro-3- 
(pyridin-3- 

ylmethoxy)phenyl]-3- 
phenylpyridazine 


5.26 (2H, s), 7.27-7.39 C4J1, m), 
7.51-7.59 (3H, m), 7.83-7.86 (IH, 
m), 7.90 (IH, d, J 2.3), 8.12-8.14 
(2H, m), 8.63 (IH, d, J 3.9), 8.74 
(IH, s), 9.33 (IH, d, J 2.0). 


OOO 



RYAMPI.TC TOO 



5-r4-Fluoro-3-(3-fluoropvridin-2-vl)p h envl1-3-(pyridin-4-vDpvridazme 

To 3-diloro-5-[4-fluoro-3-(3-fluoropyridin-2-yl)phenyl]pyrida2ane (0.2 
g, 0.66 mmol) in 1,4-dioxane (2 inl) was added 4-tri-M-butylstaiuiylpyridine 
(0.484 g, 1.31 mmol) followed by tetr^s(triphenylphosphine)palladiiim(0) 
(0.076 g, 0.065 mmol) and the mixture heated at 150°C in a Smith 
Synthesiser microwave reactor for 12 min. The reaction was diluted with 
dichloromethane, filtered and evaporated to give a brown solid. The crude 
product was diromatographed on silica eluting with 1-5% 
methanol/CH2Cl2. Appropriate firactions were pooled and evaporated to 
give title compound, as a a-eam-coloured solid. Sh (400 MHz, CDCla) 
7.40-7.47.(2H, m), 7.57-7.61 (IH, m), 7.82-7.86 (IH, m), 8.02-8.09 (4H, m), 
8.60-8.62 (IH, m), 8.82-8.84 (2H, m), 9.53 (IH, d, J 2.3); m/z (ES+) 347. 



10 
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EXAMPLES 101 TO 104 
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The compounds in Table 7 were prepeired using the requisite 
heterocyclic stannanes in an analogous manner to that described in 
Example 100 above. 



Table 7 



NO. 


PRODUCT 


§H (400 MHz, CDCI3) 


mJz 
(ES+) 


101 


5-[4-Fluoro-3-(3- 

fluoropyridia-2- 

yl)phenyl]-3- 

(pyrazm-2-yl)- 

pyridazine 


7.38-7.46 (2H, m), 7.56-7.61 (IH, 
m), 7.87-7.92 (IH, m), 8.09 (IH, 
dd, J 2.3, 6.7), 8.59 (IH, m), 8.68- 
8.75 (3H, m), 9.55 (IH, d, J 2.3), 
9.97 (IH, d, J 1.2). 


348 


102 


5-[4-Fluoro-3-(3- 
fluoropyridin-2- 
yl)phenyl]-3-(thiazol- 
2-yl)pyridazine 


7.37-7.46 (2H, m), 7.55-761 (2H, 
m), 7.86-7.90 (IH, m), 8.02 (IH, d, 
«/3.5), 8.08 (IH, dd, J^2.3, 6.7), 

O Cf/* /"ITT J TO 0\ O CfO O /f TT 

8.56 (IH, d, J 2.3), 8.59-8.61 (IH, 
m), 9.49 (IH, d,c/2.3). 


353 


103 . 


5-[4-Fluoro-3-(3- 
fluoropyridin-2- 
yl)phenyl]-3- 
(pyridin-2- . 
yDpjrridazine 


l.U-l,Ql (3H, m), 7.92-7.97 (IH, 
m), 8.05-8.09 (IH, m), 8,24 (IH, s), 
8.26 (IH, s), 8.61-8.66 (2H, m), 
8.78 (IH, d, «72,3), 8.80 (IH, dd, J 
0.8, 4.3), 9.77 (IH, d, J 2.3). 


347 


104 


5-[4-Pluoro-3-(3- 
£luoropyridin-2-yl)- 
phenyl] -3-(3-fluoro- 
P3nridin-2-yl)- 
pjni-idazine 


7.39-7.46 (2H, m), 7.56-7.61 (IH, 
m), 7.81-7.85 (IH, m), 8.02 (IH, 
dd, J 2.5, 6.5), 8.23 (2H, s), 8.60 
(IH, d, J 4.3), 8.67 (2H, dd, J 0.8, 
7.0), 9.54 (IH, d, J 1.6). 


365 
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EXAMPLE 105 

544-Fluoro-3-(3-fluoropy TnHiTi-9.-vn phenvl1-3-(l^^ 
yPpyridazme 

A degassed solution of 3-chloro-5-[4-fluoro-3-(3-fluorop3nddin-2--yi)- 
phenyllpyridazine (200 mg, 0.66 mmol) was formed in tetrahydrofuran (3 
ml). (Trimethylsilyl)acetylene (0.14 ml, 0.99 mmol), triethylamine (0.14 
ml, 1 nmiol), bis(triplienylpliosphiiie)palladium(ID chloride (23 mg, 0.03 
mmol) and triphenylphosphine (4 mg, 0.015 mmol) were added in tiiat 
order and the mixture left to stir for 20 nain at room temperature. 
CopperCI) iodide (2 mg, 0,01 nunol) was added and the mixture stirred at 
room temperature for 18 h. The solvent was removed and the residue 
purified by flash column chromatography over silica using 80% ethyl 
acetate:20% isohexane as eluent to give 5-[4-fluoro-3-(3-fluorop3rridin-2- 
yl)phenyl]-3-trimethylsilanylethynylpyridazine as a brown solid (210 mg). 
5h (400 MHz, CDCI3) 0.31 (9H, s), 7.34-7.45 (2H, m), 7.55-7.60 (IH, m), 
7.74-7.78 (IH, m), 7.79 (IH, d, J 2.3), 7.95 (IH, dd, J 2.5, 6.5), 8.58-8.61 
(IH, m), 9.39 (IH, d, J 2.3). 

Sodiimi azide (19 mg, 0.29 mmol) was added to a solution of 5-[4- 
fluoro-3-(3-fluoropyridin-2-yl)phenyl]-3-trimethylsilanylethynylpyridazine 
(100 mg, 0.26 mmol) in iV^iV-dimethylformamide (1 ml) and the mixture 
stirred at room temperature for 16 h, then at 70''C for 4 h. The reaction 
mixture was allowed to cool to room temperature and was added to water 
(20 nil) then extracted with'ethyl acetate (5 x 10 ml). The combined 
organics were dried over anhydrous magnesiimi sulphate, filtered and 
evaporated to a brown solid. Purification by preparative thin-layer 
chromatography using 10% methanol:90% dichloromethane as eluent gave 
the title compound as a tan solid. 6h (400 MHz, dS-DMSO) 7.63 (IH, t, J 
9.8), 8,16-8.27 (3H, m), 8.49 (IH, d, J 2.3), 8.69 (IH, s), 8.75 (IH, d, J 2.3), 
9.66 (IH, d, J 2.0); m/z (ES+) 355. 
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5-r4-Fluoro-3-f3-fLuoropvn Hiri--9.-Y T)phenvl1pyrid^ acid 
ethyl ester 

A solution of 3-chloro-5-[4-fluoro-3-(3-fluorop3nridin-2-yl)plienyl]- 
pyridazine (100 mg, 0.33 mmol) was formed in ethanol (10 ml) with N^N- 
dimethylformamide (2 ml). Sodium acetate (54 mg, 0.66 mmol) was added 
and the mixture degassed with nitrogen. [l,l'-Bis(diphenylphosphino)- 
ferrocene]palladium(n) chloride (];:1 complex with dichloromethane) (20 
mg, 0.03 mmol) was added and carbon dioxide was bubbled through the 
solution as the mixture was heated to 90°C and maintained at that 
temperature for 45 min. The mixture was allowed to cool to room 
temperature and the solvent was removed. The residue was purified by 
flash column chromatography over silica, using 80% ethyl acetate:20% 
isohexane as eluent, then recrystalhsation from dichloromethane and 
isohexane, to give the title compound as a white solid (30 mg). 5h (400 
MHz, CDCI3) 1.51 (3H, t, C/ .7.0), 4.59 (2H, q, J 7.2), 7.38-7.46 (2H, m), 7.55- 
7.61 (IH, m), 7.81-7.86 (IH, m), 8.03 (IH, dd, c72.5, 6.5), 8.41 (IH, d, J 
2.3), 8.59-8.61 (IH, m), 9.62 (IH, d, J 2.3); m/z (ES+) 342. 

5- r3-(3 -5-Difluoropvridin-2-vl)-4-fluorophenyn -3-(2-fluorophenvD- 
pvridazine-l-oxide 

To a mixture of 5-[3-(3,5-difluoropyridin-2-yl)-4-fluorophenyl]-3-(2- 
fluorophenyDpyridazine (50 mg, 0.13 mmol) in CH2CI2 (2 ml) was added m- 
chloroperbenzoic acid (50%; 68 mg, 0.20 mmol). The solution was left to 
stand at room temperature for 22 h. 10% Sodiimi carbonate solution (1 
ml) was added and the solution poured into a PTPE (5 |jM) fiitted syringe 
barrel. The organic phase was evaporated and the crude product pmijfied 
by preparative TLC using a solvent system of 5% methanol in CH5CI2 to 
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yield a white solid. The soUd was further purified by prep HPLC using a 
solvent system of 30-80% acetonitrile in 0.1% trifluoroacetic acid in water. 
Appropriate fractions were combined to give the title compound as a white 
solid (3 mg). 5h (400 MHz, CDCI3) 7.19-7.25 (IH, m), 7.29-7.41 (3H, m), 
7.47-7.53 (IH, m), 7.73-7.76 (IH, m), 7.78 (IH, t, J 1), 7.91 (IH, dd, J 3, 7), 
8,06-:8.10 (IH, m), 8,42 (IH, d, J 1), 8.51 (IH, d, J 2); miz (ES+) 398. 

TCXAMPT.F. 10R 

3-(2.6-Dif^uorophenvl%5-^4-fluoro-3-(3-fl^O T'^pY^f^^Tl■2-vDphenvl^pvrida2ine 

To a degassed mixture of 3-chloro-5-[4-fluoro-3-(3-fluoropyridin-2-. 
yl)phenyl]pyridazine (0.25 g, 0.82 mmol), hexamethylditin (0.323 g, 0.98 
mmol) and lithium chloride (0.1024 g, 2.46 mmol) in 1,4-dioxane (12 ml) 
was added tetrakis(triphenylphosphine)palladium(0) (0.048 g, 0.041 
mmol) and the inixture heated at lOO'^C for 3 h. Mass spectroscopy 
showed formation of the intended staxmane. l-Bromo-2,6- 
difluorobenzene (0.3177 g, 0.187 ml, 1.65 mmol) was added, followed by 
tetrakis(triphenylphosphine)palladium(0) (0.01 g, 0.0082 mmol), and the 
mixture heated at 100°C for 6 h. The reaction was cooled to room 
temperatxire, filtered and evaporated and the crude product purified by 
preparative TLC (2 plates; 4% methanol-CH2Cl2). Appropriate bands 
were collected and processed to give the title compound as an off-white 
solid which was recrystallised firom ethyl acetate/isohexane to give a 
. white solid (42 mg). 8h (400 MHz, CDCI3) 7.05-7.12 (2H, m), 7.32-7.59 
(4H, m), 7.79-7.85 (2H, m), 8.00 (IH, dd, J 2.5, 6.5), 8.58-8.60 (IH, m), 
9.51 (lH,d,c7 2.3). 
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